1. FEATURES 


1. Wide dynamic range 


New advances in circuit design have made a 102 dB 
dynamic range (500 Hz IF bandwidth) possible. 


2. General coverage reception from 100 kHz 
to 30 MHz 

in addition to transmission and reception on all amateur 

bands from 1.8 to 28 MHz, the TS-440S provides a 


continuous tuning general coverage receiver with a 
range of 100 kHz to 30 MHz. 


32 Automatic antenna tuner 


The optional, built-in automatic antenna tuner will oper- 
ate from 3.5 to 28 MHz. 


4. All-mode operation 


USB, LSB, CW, AM, FM, and AFSK modes are 
provided. 


5. 100% continuous duty transmit 


Transmission at a 100% duty cycle is possible for rela- 
tively long durations (one hour or less) in any mode, 
including FM and AFSK. 


6. CW full break-in 


Full break-in operation is possible in the CW mode. 
Rapid transmit/receive switching also makes the radio 
suitable for data communications in the SSB mode, 
such as AMTOR. 


7. Build-in XIT 


XIT (Transmitter incremental tuning) allows fine tun- 
ing of the transmitter frequency. 


8. Switchable IF bandwidth 


The IF bandswitch allows you to tailor the receiver 
bandwidth to the operating conditions. Several selec- 
tions are provided; AUTO, W (Wide), M1 (Medium 1), 
M2 (Medium 2) and N (Narrow). When the AUTO po- 
sition has been selected the radio will select the opti- 
mum bandwidth for the selected mode of operation. 


9. Switchable AGC time constant 


A switch is provided to select either FAST or SLOW 
AGC action. 


10. All mode squelch 


11. Built-in RF power/SWR meter 


12. Versatile frequency control 


e Accurate frequency selection is possible due to the 
use of a single reference oscillator circuit. 

® Continuous tuning of all frequencies thru the use of 
digital VFO technology. The basic 10 Hz step tun- 
ing rate is modified, according to the selected mode, 
for optimum tuning speed and accuracy. An auto- 
matic fast scan function is also provided. 

e Dual, digital VFO’s (A/B) enable crossband, cross 
mode operation. 

¢ 100-channel memory (including 10 odd-split chan- 
nels) stores the frequency, band, and mode. 

e Memory scan and two programmable scan ranges. 

® Direct entry of the desired frequency using the front 
panel numeric keypad is also possible. 

¢ A memory scroll function allows review of the 
memory channel contents. 

e Selection of the desired memory channel fs possi- 
ble using either the TUNING dial or microphone 
UP/DOWN pushbuttons. 

¢ The T-F SET function is useful for split frequency 
operation. . 

¢ An optional tone unit TU-8 may be used in conjunc- 

tion with the odd-split memory channels to allow 10 

meter repeater operations with CTCSS access. 
Optional computer interface. 

Built-in long-life memory back-up battery. 
2-color fluorescent display tube indicates frequen- 
cy and other operational data. 


13. Front panel control of the TUNING dial 
torque is provided. 


Z. INSTALLATION 


2-1. PRECAUTION 


1. Avoid direct sunlight, and select a dry, well venti- 
lated location. 


2, Since the heat sink is on the rear panel, avoid plac- 


ing the equipment with the bottom and rear sides 4, 


close to a wall or desk. 


3. When installing the equipment in an automobile, en- as 


sure adequate ventilation. Install the equipment in 


2-2. FIXED STATION 


2-2-1. Interconnection 
The TS-440S requires more than 18A at 13.8 VDE 
when transmitting at full power. Use the PS-50 or 
PS-430 power supply for fixed stations. 

Note: rt 
The PS-50 base station supply is needed for 
ous transmission operation. 
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The transceiver can be 
venience. 


Caution: 
Do not use the bail to Carry the transceiver. 
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To AC outlet 


To antenna i / Ground 


2-2-2. Grounding 
Caution: San cne memerwer ee ee ee CS 


Never use a gas pipe or electrical conduit pipe. 
Sarr arate rece ee ne) 


Notes: : 

1. A ground connection that is a 1/4 wavelength or 
its multiple may provide a good DC ground, but it 
will not provide a good RF ground. 

2. A city water pipe cannot be used as a good earth 
in some cases. 


Making a good earth connection is important for 
preventing dangers such as electric shock and for emit- 
ting a high quality signal with minimum spurious radi- 
ation. Bury a commercially available ground rod or 
copper plate under the ground and connect it to the 
GND terminal of the TS-440S. A thick wire, cut as 
short as possible, should be used for the connection. 
To make a good earth connection, connect the GND 
terminal to a grounded metal water pipe. 
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a location where the rear does not make direct con- 
tact with the Seat, and is not directly €xposed to 
vibration. 

Avoid installing the equipment in front of the car 
heater air outlet. 


The standard Operating voltage of the equipment 


is 13.8 V. Donot Operate below 12 V or over 16V. 


elevated for operating con- 
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rotating the IF SHIFT control in the © direction. 
This will cause the resulting audio frequencies to ap- 
pear a little on the high side, again just the opposite 
of the USB mode. 


¢ CW mode 
The operation of the IF SHIFT control is similar to 
that for USB with the exception that you can con- 
trol the tone of the CW note by using the RIT 
control. 


Turned in @Qdirection Turned in @)direction 


IF filter passband 23 p 
Goan characteristic 


® 
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° Interfering signal © Interfering signal 
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Turn in ©)direction 
to eliminate inter- 
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IF SHIFT operation 


Turn in @direction 
to eliminate inter- 
ference from signal 


(2) RIT/XIT control 

¢ RIT control 
When the transmit frequency of the distant station 
drifts a little bit during the QSO, but you do not wish 
to alter your transmit frequency to compensate, you 
may wish to make use of the RIT control function. 
This control allows shifting the receive frequency 
without shifting the transmit frequency. The RIT 
control allows you to shift the receiver frequency 
+/— 1.2 kHz. This control is also useful for pileups 


when the DX station is transmitting a little above | 


or below his receive frequency. 

Notes: 

1. The RIT offset is displayed on the main display. You 
can therefore preset the offset before you actually 
need to use it. When you move to another station 
make sure you turn OFF the RIT switch. 

2. The figure at the right illustrates that the RIT dis- 
play and the VFO display may not agree exactly in 
all instances since the RIT and VEO tune in 10 Hz 
steps. The normal resolution of the VFO is 100 Hz, 
so if the RIT or VFO is turned slowly the associat- 
ed display may not update immediately. You will 
have to tune 100 Hz to see the display actually 
change. 
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e XIT control 
When the RIT/XIT control is rotated with the XIT 
switch depressed the transmit frequency can be 
varied +/—1.2 kHz without affecting the receiver 
frequency. 
Pressing the switch again releases the XIT function. 


(3) RF gain control 


This. control adjusts the gain. of the receiver high- 
frequency amplifier section. 


For normal receiver performance, and maximum gain, 
this control should be in the full clockwise position. If 
you are having trouble copying the desired signal make 
a note of the stations peak S-meter reading. Then, ad- 
just the RF control counterclockwise, so that the meter 
needle is stationary at this level. Now, all signals that 
were less than the desired signal will be attenuated, 
such as static noise, etc., making the completion of 
the QSO easier. 


If the incoming signal pegs the S-meter you Can also 
reduce the receiver gain by counterclockwise rotation 
of the RF control. The S-meter pointer will always ad- 
vance up-scale as the RF control is rotated counter- 
clockwise, as a visual reminder that the gain of the 
radio has been reduced. 


AF gain control 


Turn the inside knob to increase or decrease the 
volume. 


(5) SELECTIVITY switch 


When an optional filter is installed, the radio’s pass- 
band can be switched to one of four different band- 
widths. 


The switch has five positions; AUTO, N, M1, M2 and 
W, that are used to select the bandwidth. The M1, and 
N positions are not active until the optional filters are 
installed, see the accompanying chart. This switch 
should normally be set to the AUTO position. The IF 
bandwidth will then be selected for optimum receiver 
characteristics, according to the MODE that has been 
selected. Manual override is possible by simple rota- 
tion of the SELECTIVITY control. 


The table in section 6-1, CRYSTAL FILTER INSTAL- 
LATION on page 27 shows the bandwidth of each 


al filters are installed. The YK-88C is used inithe iN’? 
Position and the YK-88SN in the “M1” position. 


Notes: — Sie soe 

1. During transmit the wide filter position is selected 
regardless of the position of the SELECTIVITY 
switch. 

2. When in the FM mode the bandwidth is always 15 
kHz, regardless of the position. of the SELECTIVI- 
TY switch. 

3. When the SELECTIVITY switch is set to N or M1, 
and no optional filters have been installed, there will 
be no sound from the speaker. Refer to the option- 
al filter installation procedure in the rear of this 
manual for information on installation of these 
options. 


AGC switch 


This switch selects the Operating time constant of the 
AGC (Automatic Gain Control) circuit during receive. 
When the AGC switch is set to SLOW, the receiver 
gain and S-meter readings will react slowly to large in- 
put changes, and when set to FAST, the receiver gain 
and S-meter will react quickly to changes in the input 
signal level. 

The normal position when using all modes is the SLOW 
position. When working weak signals, or high speed 
CW you might wish to use the FAST position. 


Note: ok. LS Se 


This switch is disabled during FM operations. 


(7) NOTCH switch 
When this switch is ON, the notch filter is activated. 


PROC (Processor) switch 


Effective transmit power output will increase when the 
PROC switch is turned ON during USB, LSB, AFSK, or 
FM mode operations. 


Note: = : : 
When the speech processor function is used in the 
USB, LSB, or AFSK mode it is possible to overdrive the 
transmitter: An easy way to check for excessive modu- 
lation is to monitor the ALC meter. If the needle is over 
the ALC zone you are Oovermodulating. Reduce the MIC 
gain control setting until the needle remains in the ALC 
zone on voice peaks. 


‘F.LOCK switch 


The selected dial frequency is locked and cannot be 
changed except thru the use of the RIT/XIT controls, 
when this switch is ON. 


@0) UP/DOWN switches 


Pressing the UP switch increases the frequency, and 
pressing the DOWN switch decreases it. 
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Q)) 1 MHz step switch 


This switch is used to determine if the UP/DOWN 
Switches will function in 1 MHz Steps or only thru the 
amateur bands. When the 1 MHz step position is 
Selected, the 1 MHz indicator will light. 


MV: Used to recall a frequency from memory 
to the VFO, a 
SCAN: Pressing during VFO operation will initiate 


Program scan, and pressing during memory 
Operation will initiate memory scan. Press- 
ing during scan Operation will cause the 
scan speed to toggle between 2 speeds, 
fast and slow. 


CLEAR: _ Used to cance! memory storage operations, 
Or to cancel an entry during direct keyboard 
entry of frequency using the ENT key. | 

VFO/M: Used to switch between memory or VFO 
Operations. — _ 

M.IN: Used to enter data into a memory channel. 


ENT: Used to directly enter a frequency from the 
numeric keypad. 


24) PHONES jack 


Output terminal for headphones. 
24) MIC jack 
Connector for a microphone, 


GND (STBY)@ 
MIC @ 


PT STBY@ 

DOWN@ ; ; 
® 8V/approx. 10 mA 
UP @ 


MIC connector (Front view) ~ 


@6) AT TUNE switch. ) 

When this switch is turned ON with the AUTO/THRU 
switch is placed in the AUTO position, the automatic 
tuner will be engaged and the tuner will try to match 
the antenna. : 


@?) AUTO/THRU switch 
‘AUTO: The auto antenna tuner is used in — 
_ transmit. ae 
THRU: The auto antenna tuner is not used in 
transmit. 


Standby switch 


This switch is used when you want to manually con- 
tro] transmit or receive. 

SEND: Places the radio into transmit. 

REC: Places the radio into receive. 


The Standby switch is also used to clear an entry dur- 
ing direct entry of VFO frequencies, or when entering 
a memory channel. 


29) ALC/PWR/SWR meter switch 


ALC meter 
Used to monitor the drive level in USB, LSB, and AFSK 
modes. 


PWR meter 
Used to indicate the output power. Note that this meter 
is a peak reading meter, not an average reading meter. 


SWR meter 

Used to indicate the Standing Wave Ratio of the an- 
tenna and feedline connected to the ANT connector 
when the AUTO/THRU switch is in the THRU position. 


ATT (Attenuator) switch 


The incoming receive signal level is attenuated by ap- 
proximately 20 dB when this switch is activated. 


When the incoming receive signal is very strong (20 
dB over S-9), the signal should be attenuated to pre- 
vent distortion of the signal, thereby stabilizing the 
receiver performance. This is easily done by activat- 
ing the ATT switch. This control is also useful when 
a strong signal is near your desired signal, while some 
loss will occur to the desired signal as well as the un- 
desired signal, the use of the attenuator will sometimes 
allow you to complete the QSO. 


61) NB (Noise Blanker) switch 


When pulsating noise, such as that caused by automo- 
bile ignitions is encountered, place the NB switch ON. 
This will provide approximately 40 dB’s of attenuation 
to this interfering signal. If there is no noise present, 
the switch should be in the OFF position. This switch 
will not help to eliminate atmospheric or line noises, 
only pulse type noise. 


82) VOICE switch 


When the optional VS-1 voice synthesizer unit is in- 
stalled the operating frequency will announced 
whenever the VOICE switch is depressed. For a dial 
frequency of 14.200.0 the frequency will be an- 
nounced as: “‘one’’, ‘‘four’’, ‘point’, “two”, ‘‘zero’’, 
> 2ZOfOdpmezeno +, mzero.. oi 
Please refér to page 28 for installation instructions con-. 
cerning the VS-1 Voice Synthesizer. 


3-1-2. -Rear Panel 


1) ACC 3 terminal 


Spare RCA type terminal. No internal connections have 
been made. 


(2) AFSK IN terminal 
AFSK input terminal. 


(3) AFSK OUT terminal 


Constant level AF output terminal for AFSK operation. 


(4) ANTI VOX control 


VOX operations are sometimes difficult with high 
Speaker volume control settings. The ANTI VOX con- 
trol is used to reduce the tendency of the VOX to acti- 
vate from inputs from the Speaker. The ANTI VOX 
control is not active when headphones are connect- 
ed, for obvious reasons! 


7) 


(8) DELAY control 


This control adjusts the “hang-time’’ that the radio will 
remain keyed after voice input has stopped. 


DELAY 


‘©m) 


(6) VOX GAIN control 
This control adjusts the sensitivity of the VOX ampli- 
fier. Adjust this control for your personal preference. 


VOX GAIN 


4 Q? 
® ACC 1 jack 


This jack is designed for connection of the 6-pin DIN 
connector supplied with the optional interface unit. 
EXT. SP (External speaker) jack 


This jack is for connection of an external speaker. 


9) Dc Power connector | 
This is used to connect the DC power supply. 


KEY jack 


Using shielded line, connect a 1/4”” phone plug to this 
jack for CW operation. Open-termina! Voltage is approx- 
imately 5.5 VDC: 


() ANT (Antenna) connector 


This UHF connector should be attached to a suitable’ 
antenna for transmitting and receiving. The antenna ca- 
ble should be 50-ohm Coax, terminated with a PL-259 
connector: rach ae . 


qd GND (Ground) terminal 


To prevent electric shock, as well as RFI and BCI, con- 
nect the transceiver to a good earth ground. 


(3) ACC 2 jack 


Terminal numbers and their applications are as follows: 


View from the 
rear panel. 


13-pin DIN plug 


Pin No. Pin Name Application 
1 NC No connection 
Z NC No connection 
Data output Output level is fixed regardless of the 
AF control setting. 
Output voltage: 
300 mV or more at maximum re- 
ceiving input with 4.7 kQ load. 

4 |GND Grounding (The shielded wire of the 
audio output terminal is connected 
here.) 

5 NC No connection 

6 NC No connection 

Patan 

8 | GND Grounding 


Signal input from the MIC jack is mut- 
ed. Grounding mutes signal. 


ie MIC mute 


Input terminal for data communica- 


tion. In SSB, MIC gain can be con- 
trolled by the MIC control. 
Input voltage: 
500 mV or less 
(SSB: Voltage starts deflecting ALC. 
FM: Voltage providing +3.0 kHz 


modulation ratio.) 
12 |GND Grounding (The shielded wire of the 
ar audio input is connected here.) _ 
13. | Standby Standby terminal 
Grounding transmits. 


REMOTE connector 


Note: —-__------___-__——- 
When the control relay is used refer to section 5-8-10. 


+12 VDC ON transmit GNO[] 


max. 10 mA. ALC input 


From standby switch 
(PTT circuit for foot switch} 


Internal wiring 


View from cord 


3-1-3. Top cover 


CW OFF SEMI FULL 


VOX OFF ON 


VOX/BREAK IN switch 


VOX (Voice Operated Switch) operation is possible in 
LSB, USB, FM or AFSK mode operations. To activate 
the VOX circuitry place the VOX switch ON. 


This control is also used to select either Full or Semi 
automatic break-in. 
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3-2. RECEIVE 


POWER switch: OFF. 


SQL control: 
Fully counterclockwise. 
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MODE keys 


3-2-1. Initial setting 


ls 


2. 


12 


Preset the controls as shown in the accompanying 
illustration above. 

Place the POWER switch to ON, (During fixed- 
station operation you must first turn ON your DC 
power supply, the PS-50 js recommended.) 

The meter will illuminate and a frequency will ap- 
pear in the display. 

Set the BAND switches for the desired band. If you 
desire to tune a frequency other than one of the 
amateur radio frequencies, place the 1 MHz switch 
ON. With the 1 MHz Switch ON the UP/DOWN 
Switches will advance the frequency in 1 MHz 
steps, rather than thru the amateur radio bands. 


- Select the desired MODE using one of the mode 


Switches. 


Notes: 

1. By international convention amateur radio fre- 
quencies below 10 MHz utilize the LSB (Lower 
Sideband) mode, and frequencies of 10 MHz 
and above use USB (Upper Sidebana), 

2. The TS-440S automatically selects the normal 
mode for you. The exact changeover point is 
9.5 MHz. You can Override this selection by 
pressing the desired mode switch. 


. Adjust the AF gain control for the desired volume. 


Slowly rotate the TUNING dial until the desired sig- 
nal can be heard Clearly, 


. The desired receive frequency can also be entered 


directly by using the numeric keypad. For details 
of this operation please refer to the “Direct key- 
board frequency entry’’ section on page 13, 


RIT switch: OFF 


TUNING dial (VFO) 


3-2-2. CW zero-beat operation 


Zero-beat operation with a station during CW mode 

Operation 

1. Set the RIT/XIT Switches to OFF. 

2. When an optional filter is not used, tune the TUN- 
ING dial so that the receive beat frequency is ap- 
proximately 800 Hz. You can check this by turning 
the VOX OFF, and then closing your CW key. Then 
by using the Sidetone Oscillator, and the incoming 
receive signal you can zero-beat by turning the 
TUNING dial until the two tones are the same fre- 


3. When the YK-88C filter is used the simplest method 
to use is to adjust the TUNING dial for a maximum 
S-meter deflection. 


Reception at the desired pitch after zero-beat 

Operation. 

1. After zero-beating turn the RIT switch ON, and ad- 
just the RIT control for the desired pitch. 

2. Adjust the {F SHIFT control for the Strongest sig- 
nal level. 


Your frequency Displayed frequency 


Receiver carrier frequency~, | ‘. 


Transmit-Receive frequency 
(BFO) 


{Displayed frequency) 


800Hz 


Beat note 


Tuning for CW Operation 


3-2-3. Direct keyboard frequency entry 


Direct keyboard entry of the frequency is possible us- 
ing the numeric keypad on the TS-440S. This allows 
rapid changes in frequency without the delays encoun- 
tered when using other tuning methods. 


1. Select the VFO mode. 


2. Press the ENT key. The display will indicate 


ae te 


, A VFO rl = a | 

3. Enter the desired operating frequency from Most 
Significant Digit to the Least Significant Digit. You 
do not have to enter trailing zeros, but you must 
enter a leading zero for frequencies between 1 and 


3.99999 MHz or two leading zeros for frequencies 
between 0.1 and 0.99999 MHz. (03.500.00 MHz). 


4. After the last digit has been entered press the ENT 
key again to signify you want the radio to change 
frequency. If you entered the frequency down to 
the nearest 10 Hz a beep will sound and the radio 
will automatically change to the new frequency 
without the need of pressing the ENT key for the 


second time. 


For example: To enter 14.200.00 MHz there are 
two methods: 

Method one: Press [ENT], [1], [4], [2], [ENTI. 

Method two: [ENT], [1], [4], [2], [0], [O1, [O], [0]. 


< 
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Note: —_ 
Attempting to enter a frequency outside the tun- 
ing range of the radio will cause the display to return 
to af J ws 


5. If you make a mistake while entering the frequen- 
cy and have not yet pressed the ENT key, or en- 
tered the final digit, you may cancel the input by 
pressing either the CLEAR key or standby switch. 


3-2-4. AM reception 

There are cases during AM broadcast reception, where 
interference in noticeable when SELECTIVITY is W, but 
the intelligibility is poor with the radio in the M2 posi- 
tion, due to a lack of high frequency response. If this 
condition occurs place the SELECTIVITY switch to M2 
and rotate the TUNING dial +/— 1 kHz from the center 
frequency. It should be possible to find a point where 
the interference will be a little greater, intelligibility 
should be improved. 

Another method utilizes the execellent receiver stabil- 
ity of the TS-440S by selecting USB or LSB and tun- 
ing to one of the sidebands of the AM signal. The only 
disadvantage to this method is that a 5 Hz beat tone 
might be detected along with the desired receive signal. 


3-3. TRANSMIT 


3-3-1. SSB (USB, LSB) mode 

1. Set the MODE keys to USB or LSB. By internation- 
al convention frequencies below 10 MHz utilize the 
LSB (Lower Sideband) mode, and frequencies 
above 10 MHz use USB (Upper Sideband). The ac- 
tual switchover point on the TS-440S is 9.5 MHz. 
The TS-440S will select the proper mode when you 
tune to the desired frequency. You can override this 
by simply pressing the desired mode key. 


2. Set the Meter switch to ALC. 


ALC PWR SWR 


ifr: 


3. Press the microphone PTT switch, or set the Stand- 
by switch from REC to SEND. 


4. Speak into the microphone and adjust the MIC gain 
control so that the meter deflection does not ex- 
ceed the ALC zone on voice peaks. 


Note: — 

Adjustment using the ALC meter provides greater ac- 
curacy than if you try and use the power meter for ad- 
justment. Never adjust for ALC deflection above the 
ALC zone, as this will Cause distortion of the transmit- 
ted audio signal. 


ALC zone 


Note: — 
Do not exceed the ALC zone on voice peaks. 


3-3-2. CW mode 
Set MODE keys to CW and set the Meter switch to 
ALC. 


ALC. PWR_SWR 
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Placing the Standby switch to send and depressing the 
CW key will cause the radio to transmit. 
Transmission is also possible when in the SEMI or FULL 
break-in mode by simply depressing the key, with the 
Standby switch in the REC position. 


Adjust the CAR control until the meter deflection is 
within the ALC zone. 


ALC. zone 


* SEMI and FULL break-in 
Two break-in methods are provided with the TS-440S 


Operation it is possible to listen between dots and dash- 
€s, and that during SEMI break-in it is not. 


Note: — an ) = 


The TS-449S also provides a side-tone oscillator cir- 


Cult to allow monitoring of your CW Signal during trans- 
mission. 


(a) Semi-automatic break-in 
Depressing the CW key will automatically place the 


of the transceiver, even after the CW key is 
released. 


accurate readings, 
eee att eat 


(b) Full-automatic break-in 
Depressing the CW key will automatically place the 
transceiver into the transmit mode. Releasing the 
CW key will return the radio to receive immediately 
enabling reception between characters. 


Caution: Lo 
The TL-922A/922 linear amplifer is not designed 
for full break-in type operation. Attempting to use 
this accessory in the FULL break-in mode Cause 


damage to occur to the linear amplifier. 
‘ 


rene 


OFF SEMI FULL 


On occasion an electronic keyer may be used that 
has no method of Producing a continuous trans- 
mit condition. In order to obtain a continuous Car- 
rier for tuning simply place the Standby switch to 
the SEND position. 


3-3-3. FM mode 

Select the desired frequency within the 28 MHz 
amateur radio band. Place the MODE key to FM and 
the Meter switch to AUC. 


ALC_PWR_SWR 


Gfoenn 


Press the microphone PTT Switch or place the Stand- 
by switch to SEND. 


Adjust the CAR control until the meter deflection is 
within the ALC zone. This will provide full power in the 
FM mode. 


To decrease the power, place the Meter Switch to PWR 
and while observing the meter rotate the CAR control 


counterclockwise until the desired output level is ob- 
tained. 
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1. The FM power output may fluctuate if running less 
than full output. . 

2. Ensure that an antenna with a low SWR is used. 
The TS-440s Provides several Protection circuits, 


(3to 1 or greater) will eventually cause damage to 
the final amplifiers. = 

3. The PWR meter reading may not be accurate with 
high SWR values. Use a good antenna for the most 


Se 


¢ Subaudible tone 

An optional subaudible tone unit TU-8 is available for 
installation in the TS-440S for accessing 10 meter FM 
repeaters. This tone is activated whenever the 
TS-440S is in the SPLIT mode. 


3-3-4. AM mode 

1. Set the Meter switch to PWR. 

2. Set the MODE key to AM. 

3. Place the Standby switch to SEND. 

4. Adjust the CAR control so that the meter indicates 
25 watts. 

Place the Meter switch to ALC. 

Adjust the MIC gain control so that the meter 
deflection does not exceed ALC zone on voice 
peaks. 


Oo 


3-4. AUTOMATIC ANTENNA TUNER 
(The AT unit AT-440 is required for 
this function.) 


The automatic antenna tuner operates within the 
amateur radio bands from 3.5 thru 29.7 MHz. 


1. Ensure that an antenna designed for use within the 


band you intend to operate on is properly connect- 
ed to the antenna terminal. 


2. Set the AUTO/THRU switch to the AUTO position. 


3. Place the AT TUNE switch to the ON position. The 
AT TUNE indicator will light and the tuner will be- 
gin tuning. Then the CW mode indicator will light. 


4. After a short period the AT TUNE indicator will go 
OFF and the motors will stop turning. 


5. Place the AT TUNE switch to OFF. 


6. Tuning is now completed. You may now carry out 
normal communications. 


Notes: ~~ ee 

1. When the AT TUNE switch is ON and the AT indi- 
cator lights but then goes out immediately it is an 
indication that the antenna was not that far off 
resonance and that tuning has been completed. 

2. Normal operation is not possible until the AT TUNE 
switch has been turned OFF. 

3. If the motors do not stop turning after approximately 
30 seconds, place the AT TUNE switch to OFF, and 
then back to ON again. The tuner will attempt to 
tune again, and should find a good match. If the 
tuner will not stop after several tries it indicates 
some problem exists with the antenna system. 
Readjust the antenna and feedline before attempt- 
ing to tune again. 


3-5. DUAL DIGITAL VFO’s 


Operational convenience can be enhanced thru the use 
of both VFO A and VFO B. 


3-5-1. Why two VFO’s 

Occasionally DX stations will utilize an operational 
procedure known as split frequency operation. When 
the DX station is in this mode he will be transmitting 
on one frequency and receiving on another. This is 
done in order for the DX station to be able to recog- 
nize the calls of stations during pile-ups. 


Older transceivers required the use of an external VFO 
to allow this split frequency operation. The TS-440S, 
thru the use of microprocessor controls, effectively pro- 
vides two separate VFOs in the same package. Several 
different controls and switches have been provided to 
increase the operators convenience when faced with 
this type of operation. The use of these controls is dis- 
cussed below. 


3-5-2. Split frequency 


(a) A=B switch 
Depressing this switch causes the data contained 
in the inactive VFO (the VFO that is not currently 
being displayed) to change to the same data con- 
tained in the active VFO (the one currently dis- 
played). Both the frequency and mode are 
changed. 


For example: VFO A is set at 7 MHz in LSB, and 
VFO B is 21 MHz in USB. VFO A is the active VEO 
(show on the display). Depressing the A =B switch 
will cause VFO B to change to 7 MHz in LSB. 


(b) A/B switch 
Allows selection of the desired active VFO. Each 
time this switch is depressed the active VFO will 
alternate between VFO A and VFO B. 


(c) SPLIT switch 

Allows the use of one VFO for transmit, and the 
other for receive (Split Frequency operation). For 
example: VFO A is the active VFO, and VFO Bis 
the inactive VFO. Depressing the SPLIT switch will 
cause the TS-440S to receive on VFO A and trans- 
mit on VFO B. The mode of reception and trans- 
mission will follow the mode contained in the 
appropriate VFO memory. It is possible to work 
cross band, cross mode if desired. 


To avoid confusion during contest, or pile-up oper- 
ations we recommend using VFO A for receive and 
VFO B for transmit. 


(d) T-F SET switch 
Depressing this switch will allow you to rapidly set 
or check the transmit frequency, during SPLIT 
operations, without the need of actually trans- 
mitting. 


This switch is especially convenient when you are 
trying to locate the transmit frequency of the sta- 
tion currently in contact with the DX station, since 
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depressing this switch allows you to receive on the 
transmit frequency as long as the switch is held 
depressed. The TUNING dial is active when this 
Switch is depressed, so it is €asy to change your 
transmitter frequency at the same time, if neces- 
Sary. Releasing the switch will return you to the 
Original receive frequency. 


3-6. MEMORY 


The TS-440S incorporates a convenient 100 channel 
memory that can be used to store and recall common- 
ly used frequencies. These channels can be subdivid- 
ed into 10 user-defined groups to tailor the TS-440S 
for optimum Operation in a particular application. You 
can, for instance, assign channels 10 through 19 to 
the 160 meter band, channels 20 through 29 to the 
80 meter band, channels 30 through 39 to the 40 
meter band (LSB), channels 40 through 49 to the 20 
meter band (USB), channels 50 through 59 to the 15 
meter band, channels 60 to 69 to the 10 meter band 
(FM), channels 70 through 79 to the 12 meter band, 
and channels 80 through 89 to various shortwave 
bands. Channels 90 through 99 could then be assigned 
as split frequency channels. After Completing channel 
assignments, you can then use the convenient memory 
scan function to automatically recall the Stored fre- 
quencies on a group basis. 


3-6-1. Memory Entry 

1. With the TS-440S in the VEO mode, select the 
desired operating frequency and mode as described 
in previous sections. 
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2. Press the M.IN Switch. The radio will enter the 
Memory Scroll (M.SCR) mode. The current memory 
channel number (M.CH), frequency and mode will 
be displayed, but the actual! operating frequency 
and mode will remain unchanged allowing uninter- 
rupted reception. 
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3. Select the desired memory channel} using one of the 
- three methods described below. 
a. Turn the TUNING dial until the desired channel 
number is displayed (One revolution of the dial 
cover about 10 channels), 


ap at 
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b. Enter atwo digit channel number using the nu- 
meric keypad, being sure to include the leading 
zero for channels OO through 09. Pressing the 
CLEAR key or the standby switch before press- 
ing the second digit will return you to the origi- 
nal channel. 


c. Use the UP/DOWN switches and/or microphone 
UP/DOWN switches to scroll thru the different 
memory positions. 


5. When the desired memory channel is displayed, 
press the M.IN key again. The current frequency 
and mode will be Stored, the scroll mode will be 
cancelled, and the TS-4408S will return to the oper- 
ating mode and frequency that was displayed be- 
fore the M.IN key was pressed initially. Note that 
if RIT was selected Prior to step 2, the actual fre- 
quency stored will be the indicated frequency plus 
or minus the RIT variable. 


3-6-2. Transferring memory information to the VFO. 
1. Press the VFO/M key to select the memory mode. 


2. Select a channel using any of the methods dis- 
cussed under the Memory Entry section. 


3. Press the MeV key. The stored data will be trans- 
ferred to the active VFO allowing you to begin tun- 
ing from that point. The TS-440S automatically 
returns to the VFO mode when the MPV key is 
depressed, 


memory, the active VFO is loaded with the receive 
data and the inactive VFO will be loaded with the 
transmit data. The TS-4408S will then automatical- 
ly enter the SPLIT mode. - 

3. This operation will not function if no data is con- 


tained in the displayed memory channel. 
4. Data in the VFO is replaced by the memory data. 
Memory data is not lost during this operation. 


3-6-3. Transferring data between memory channels 

1. With the TS-440S in the memory mode, press the 
M.IN key and scroll to the channel that you want 
the data to be transferred to. 
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2. Press the M.IN key. The frequency and mode of the 
memory channel that appeared before you pressed 
the M.IN key will duplicated in the new channel. 
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3-6-4, Entering/Transferring data in the split fre- 

quency channels 

Separate transmit and receive frequencies may be en- 

tered into memory channels 90 through 99. The proce- 

dure is similar to that given for the other channels with 
the following exception: 

1. The active VFO frequency and mode is stored in 
the receive memory, and the inactive VFO frequen- 
cy and mode is stored in the transmit memory, 
regardless of whether the SPLIT function is ON or 


OFF. 
2. The RIT offset is stored in'the receive memory, and 


the XIT offset in the transmit memory. 

3. When data is transferred from the general memory 
section into the split frequency memory section the 
transmit and receive frequencies will be the same. 

4. Only the receive memory will be transferred into 
general memory during transfer operations from the 
split memory area. 


3-6-5. Clearing a memory channel 

Two methods may be used to clear a memory 
channel: 

1. M.IN switch 

Transferring information from a vacant channel, i.e. one 
that has no stored information, thru the use of the M.IN 
switch, as described previously in section 3-6-1 is one 
method of ‘’clearing’’. a memory channel. 

2. ENT switch 

Data may also be erased by depressing the ENT key 
while depressing the CLEAR key. 


3-6-6. Memory recall 

Fixed channel type recall is possible when using the 

VFO/M key to recall memory channel information. The 

Stored frequency cannot be changed, although the 

RIT/XIT function is active. 

1. Press the VFO/M key. The memory channel num- 
ber, mode, and stored frequency data will be dis- 
played. If a channel contains no data, only the 
channel number will be displayed. 


2. Select the desired memory channel using the 
methods described under Memory Entry section. 


3. To return to the VFO mode, press the VFO/M key 


again. 
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1. RIT/XIT will be cancelled when the TS-440S is 
switched from the VFO mode to the memory mode, 
but will be restored when the TS-440S returns to 
the VFO mode. 

2. When the TS-440S is switched from the memory 
mode to the VFO mode, the VFO will be set to the 
RIT/XIT variable specified when the data was 
programmed in to memory. 


3-7. SCAN 


3-7-1. Memory scan 
Memory scan operates from memory channel 00 thru 
memory channel 99 at approximately 3-4 second in- 
tervals, or you may specify which memory groups you 
want to scan. Only these memory channels with data 
entered are scanned. 


To initiate memory scan of all memory channels 

1. Press the VFO/M key to select the memory mode. 

2. Press the SCAN key. Scan will begin at memory 
channel 00, or the lowest numbered channel con- 
taining data. 

3. You can stop Scanning by pressing the CLEAR or 
microphone PTT switch. Pressing the PTT switch 
will allow you to continue scanning from the point 
that you stopped, and pressing the CLEAR key will 
allow you to start scanning from the beginning. 

4. To resume scan press the SCAN key again. 


To initiate memory scan of specific memory channel 

groups 

1. Press the VFO/M key to select the memory mode. 

2. Press and hold the SCAN key. 

3. You may specify which memory groups you want 
to scan by depressing the key that corresponds to 
the ten position of the memory channel group. 


Ree eceee imiinne: Memory channels 00 thru 09 
Hitleteip lest ac catcsoe Memory channels 10 thru 19 

Gal bare shee Memory channels 20 thru 29 
EH eae es Memory channels 90 thru 99 
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In example 1 we want to scan only Group 2, so we 
would press the 2 key. In example 2 we want to scan 
Group 1 and Group 2, so we would press the 1 key 
and then the 2 key. 


Example 1 Example 2 
Group 2 Group 1 Group 2 
CH20 CH29 CH10 CH19 -CH30 cHs9 
| ad reine 
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4. You can stop scanning, or resume scan using the 
Same methods described above for the entire 
memory scan. 


3-7-2. Program scan 

Two programmable scan ranges are provided on the 
TS-440S transceiver. PG.S-1 (Program Scan range 1) 
utilizes memory channels O6 and O07 to specify the up- 
per and lower scan limits. PG.S-2 (Program Scan range 
2) utilizes memory channels O8 and 09 to specify the 
upper and lower scan limits. 


To initiate PG.S 
1. Press the VFO/M key to select VFO operation. 


2. Press and hold the SCAN key. 


3. To initiate PG.S 1 press the 6 key, and then release 
both the 6 and the SCAN keys. Scan will begin on 
the frequency programmed in memory channel 
number 6 and proceed in 10 Hz steps to the upper 
limit stored in memory channel 7, then return to 
channel 6 and begin again. 


4. Toinitiate PG.S 2 press the 8 key, and then release 
both the 8 and the SCAN key. Scan wili proceed 
in the limits specified in memory channels 8 and 
9, just as for PG.S 1. 

neg e) Nae ew 
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5. If you want to scan both ranges PG.S 4 and PG.S 
2, press the 6 and then the 8 key while holding the 
SCAN key down, and then release the SCAN key, 
Scan will proceed thru the limits in memory chan- 
nels 6 and 7, thru the limits in memory channels 
8 and 9, and then return to begin the process again. 


CH6 CH7 CHB CHO 
ie Waar ta 
USB \ 


6. To stop scanning press the PTT switch, or the 
CLEAR key. Pressing the SCAN key allows scan to 
resume from the point you stopped. 
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Note: Sas 
The TS-440S microprocessor remembers the various 
scan parameters that you have specified and will fol- 
low whatever you have entered the next time you 
press the SCAN key. 
it. ee 
Example 1: Memory mode 
Previously Programmed memory scan 
data was to scan channels 20-29 and 
40-49, 
To scan this same range again simply 
press the SCAN key. 
Example 2: VFO mode 
Previously entered Program scan data 
was to scan both PG.S1 and PG.S2. 
To initiate program scan Over these two 
ranges again simply press the SCAN key. 


The TS-440S will continue to execute scan according 
to the above parameters until you manually change the 
information. This saves a lot of key strokes if you al- 
ways scan the same ranges, etc. 


3-7-3. Scan speed 

Two scan speeds are available with the TS-440S. 
To change the speed press the SCAN key after you 
have initiated scan. You will be able to toggle between 
fast and slow each time you press the key. 

Note: —— Se eee ee cn 
The scan step size depends upon the mode that has 
been selected for SSB, CW and AFSK the step size is 
10 Hz, for FM and AM the step size is 100 Hz. 


3-7-4. Memory channel lockout 

This transceiver has a memory channel lockout func- 
tion which allows you to temporarily skip unwanted 
memory channels during memory scan. 


1. Press the VFO/M key to enter the memory mode. 

2. Select the memory channel that you want to skip 
using the numeric keypad, the TUNING knob, or the 
UP/DOWN microphone or BAND switches. 

3. Press the CLEAR switch. 
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4. A decimal point will appear in the M.CH display to 
indicate that the channel will be Skipped. 


CH 


5. To cancel the lockout, select the desired channel 
and then press the CLEAR Switch. The decimal 
point will go out indicating that the channel will 
again be scanned. 


3-8. AFSK 
3-8-1. Reception 


Note: x 
An RTTY terminal is required to receive and dis- 
play/print the RTTY signal. 
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1. The AFSK mode utilizes the LSB carrier frequency, 
which conforms to international conventions. 

2.. When the optional YK-88C filter is installed, the nor- 
mal receiver bandwidth is 500 Hz when the SELEC- 
TIVITY switch is set to the AUTO position, and the 
MODE switch is in AFSK. 

The accompanying diagram illustrates the relation- 
ship between the carrier and the passband width. 

3. The demodulated AFSK signal is sent from the 
AFSK OUT terminal on the rear panel. 

4. This completes the preparation for using the AFSK 
mode. 


Note: 


Before connecting the terminal you should review the 
contents of the instruction manual provided with that 
terminal unit. 


AFSK IN, __'S-440 
AFSK keying 


AFSK receive signal | 
AFSK OUT 


The figure below shows the frequencies relationship. 
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14.09771MHz 14.09788MHz 14.10000MHz 
SPACE MARK RX CARRIER 
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3-8-2. Transmit 


Note: 
Key down periods of 1 hour will require a cool down 
period of approximately 30 minutes. The PS-50 
heavy-duty supply is recommended for continuous 
duty transmission. 


1. Ensure that your terminal is set up for AFSK type 
keying. 

2. Connect the terminal units AFSK output jack to 
TS-440S AFSK IN jack, and the terminal unit’s 
AFSK input jack to the TS-440S AFSK OUT jack 
on the rear panel of the transceiver. The terminal 
units standby (PTT) terminal should be connected 
to the standby terminal on the REMOTE connector 


of the TS-440S. (See page 11 for the REMOTE ter- 
minal pin configuration.) 

3. Place the MODE key on the TS-440S to AFSK, and 
the Meter switch to ALC. 

4. To transmit, either place the SEND/REC switch on 
the TS-440S to SEND, or use the PTT signal from 
your terminal unit. 

5. When using AFSK, you can also apply your trans- 
mit signal tones to pin number 1 of the microphone 
connector, if you do not wish to use the two jacks 
on the rear of the TS-440S, To adjust the power 
output in AFSK, increase or decrease the MIC gain 
control setting. A mid-scale ALC reading will yield 
full power output. 

Notes) 2 eee ae 

1. AFSK operation requires terminal unit designed to 
supply this type of operation. You cannot use FSK 
tones with an AFSK jack! 

2. The AFSK oscillator circuit should provide audio 
tones of 2125 and 2295 Hz. Lower tones may 
Cause spurious output due to the higher harmonic 
content present with these lower frequencies. 

3. The TS-440S and RTTY terminal unit should use 
separate power supplies, in order to prevent RFI 
(Radio Frequency Interference). 

4. During AFSK mode operation, the microphone 
switch should be OFF or ground pin No. 9 of the 
ACC 2 jack, or the microphone disconnected, if you 
are using the AFSK jacks on the rear panel. 

5. The AFSK input level should be less than 100 mV. 

a 


3-8-3. AMTOR operation 

For AMTOR operation, you should reverse the trans- 
mit/receive input polarity on your AMTOR terminal, 
since AFSK on the TS-440S operates in the LSB mode. 
If you cannot reverse the polarity, you should select 
the USB mode on the TS-440S. | 

During AMTOR operation, the microphone switch 
should be OFF, or ground pin No. 9 of the ACC 2 jack, 
or the microphone disconnected, if you are using AFSK | 
IN/OUT jacks on the rear panel. 


3-9. OPERATION WITH A LINEAR AMPLI- 
FIER 


The TS-440S may be operated with any conventional 
linear amplifier which will accept up to approximately 
125 watts of RF drive, has alow current DC operated 
keying circuit, and returns approximately —-8 to ~1 
VDC ALC back to the exciter. Please note that in ord- 
er to operate full QSK (FULL break-in) the linear ampli- 
fier must also be QSK Capable. 

Refer to the REMOTE connector diagram on page 11 
and section 5-8-10.. 


Initial linear amplifier tune-up should be performed with 
the TS-440S set for approximately 50 watts output 
to reduce wear and tear-on both the linear, and the 
TS-440S. Use of a dummy load is strongly recom- 
mended, since the bands are already sufficiently 
crowded. 
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4. CIRCUIT DESCRIPTION 


4-1. GENERAL DESCRIPTION 


The TS-440S utilizes double-conversion for FM trans- 
missions, and triple-conversion for all other es 
sion modes, and for all modes in receive. e 
intermediate frequencies are 45.05 MHz, 8.83 MHz 
and 455 kHz. } 

A wide dynamic range is made possible thru the use 
of 2SK125 junction FET’s in the receiver section’s 1st 
and 2nd mixers, and by a 3SK73 dual-gate MOS FET 
in the 3rd mixer. 
An integrated circuit balanced modulator Nea 2) is 
used in the 1st transmitter mixer and 25K 122 s are 
used in the 2nd and 3rd mixers. The PLL circuit, con- 
sisting of 5 loops, and the digital VFO are controlled 
by a single reference oscillator circuit. IF SHIFT and 10 
Hz tuning steps are provided thru the use of this 
system. 


4-2. TRANSMITTER SECTION 


The incoming microphone audio is routed to the IF unit 
where it is amplified by the microphone amplifier and 
then distributed to the SSB, FM and VOX circuits. The 
SSB signal is applied to the balanced modulator, then 
amplified and converted to the 1st IF frequency of 455 
kHz. This DSB (Double Side Band) signal is filtered to 
obtain the SSB signal. The SSB signal is mixed with 
the local oscillator frequency of 8.375 MHz in the 1st 
mixer to obtain the 2nd IF signal of 8.83 MHz. This 
signal is filterd by a CF (Ceramic Filter) to remove the 
unwanted by-products of the mixing action. The 
filtered output is applied to the RE unit. 

In the RF unit the signal is mixed with the HET OSC 
frequency of 36.22 MHz by the 2nd mixer to obtain 
a frequency of 45.05 MHz. This signal is combined 
with the VCO signal in the 3rd mixer to obtain the 
transmit frequency which is applied to the Final unit 
via a LPF (Low Pass Filter). The Final unit amplifies the 
Signal to the desired power level and then routes the 
signal thru an additional LPF to the antenna terminal, 
or the Antenna Tuner, if installed. 


4-3. RECEIVER SECTION 


The incoming signal for the antenna is fed to the 
receive band-pass filters in the RF unit, via a front panel 
controlled attenuator circuit. Selection of the desired 
BPF is accomplished thru data supplied from the Con- 
trol unit. Signals from the BPF are mixed with the VCO 
signal in the 1st RX mixer to obtain the 1st IF frequen- 
cy of 45.05 MHz This signal is filtered by a MCF 
(Monolithic Crystal Filter) and applied to the 2nd RX 
mixer. This mixer combines the 1st IF frequency with 
the HET OSC frequency of 36.22 MHz to obtain the 
2nd IF frequency of 8.83 MHz. 

The 2nd IF frequency is split into two paths, one to 
the noise blanker circuits, and the other past the noise 
blanking gate to the 2nd IF filter. The signal that is 
taken from the output of the 2nd IF filter is applied to 
the 3rd RX mixer, via a buffer amplifier, where it is 
mixed with the local oscillator frequency of 8.375 
MHz, to obtain the 3rd IF frequency of 455 kHz. 
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This 3rd IF frequency is either amplified and then 
demodulated by the FM detector IC, for FM operation, 
or applied to the 455 kHz filter. After filtering the sig- 
nal is amplified and applied either to the SSB or AM 
detector circuits. 


4-4. CIRCUIT BOARD DESCRIPTION 


The TS-440S contains the following major units: 
RF unit, IF unit, Control unit, PLL unit, Filter unit, AT 
unit, etc. A brief description of these units follows. 


4-4-1. RF unit (X44-1680-00) 

The receive section of this unit includes the BPF’s for 
each band, the 1st RX mixer, a 45.05 MHz MCF, the 
2nd RX mixer, noise blanker circuits, and an 8.83 MHz 
MCF. The transmit section includes the 2nd TX mix- 
er, 3rd TX mixer, amplifier circuits, FM microphone am- 
plifier circuit, microphone limiter circuits, and four 
VCO's required to cover the frequencies from 100 kHz 
to 30 MHz. 


4-4-2. IF unit (X60-1300-00) 

The receive section of this unit contains the 8.83 MHz 
filter, 3rd RX mixer, 455 kHz filter, detector, and low 
frequency amplifiers. The transmit section contains the 
microphone amplifier, balanced modulator, 1st TX mix- 
er, 8.83 MHz filter, etc. This unit also includes the tim- 
ing circuit which controls the CW break-in Circuit, and 
the 8.375 MHz local oscillator circuit. 


4-4-3. Control unit (X53-1450-00) 
The unit is centered around the main microprocessor, 


and provides a wide variety of control signals for all 
the various units. 


4-4-4. PLL unit (X50-2050-00) 
Five PLL loops are provided, as well as the reference 
crystal oscillator (36 MHz). 


4-4-5. Final unit (X45-1470-00) 

This unit amplifies the TX RF signal for transmission. 
TS-440S has an output of 100 W. This is accomplished 
by utilizing a three-stage final amplifier section having 
a relatively low collector loss figure, and a high effi- 
ciency cooling system. 


4-4-6. Filter unit (X51-1340-00) 

Provides for a high quality transmitter output by reduc- 
ing unwanted harmonic emissions. This unit also de- 
tects the forward and reflected power sensing circuits 
for ALC, SWR and Antenna Tuner circuits. 


4-4-7. Automatic Antenna Tuner unit (X57-1150-00) 
This unit consists of the tuner and control sections. The 
tuner section consists of three coils and motor driven 
variable capacitors which form the actual tuning cir- 
cuit. The control section takes the information provid- 
ed by the filter unit, as well as band and frequency data 
provided by the RFunit to control the variable capaci- 
tors, and switching off the coil. The automatic anten- 
na tuner operates from 3.5 thru 29.7 MHz. 


9. MAINTENANCE AND ADJUSTMENT 


5-1. GENERAL INFORMATION 


Your transceiver has been factory aligned and tested 
to specification before shipment. Under normal circum- 
stances the transceiver will operate in accordance with 
these operating instructions. All adjustable trimmers 
and coils in your transceiver were preset at the facto- 
ry and should only be readjusted by a qualified techni- 
cian with proper test equipment. 

Attempting service or alignment without factory 
authorization can void the transceiver’s warranty. 


When operated properly, the transceiver can give years 
of service without requiring realignment. The informa- 
tion in this section gives some general service proce- 
dures which can be accomplished without 
sophisticated test equipment. 


5-2. SERVICE 


Should it ever become necessary to return the equip- 
ment to your dealer or service center for repair, pack 
in its original box and packing, and include a full 
description of the problems involved. Also include your 
telephone number. You need not return accessory 
items unless directly related to the service problem. 


You may return your radio for service to the Autho- 
rized TRIO-KENWOOD Dealer from whom you pur- 
chased it. A copy of the service report will be returned 
with the unit. Please do not send sub-assemblies or 
printed circuit boards. Send the complete unit, in its 
original boxes and packing. 


Tag all returned items with your name and call for iden- 
tification. Please mention the model and serial num- 
ber of your radio in any correspondence, whether 
phone or written. For future reference, record this in- 


5-4. IN CASE OF DIFFICULTY 


The problems described in this table are failures caused 
in general by improper operation or connection of the 
RECEPTION 


Symptom 


Indicators do not light and no receiver 
noise is heard when the POWER 
switch is turned on. 


the 


Nothing is displayed or wrong digits 
are displayed when the POWER 
switch is turned on. 


No signal is received even when the 
antenna is connected. 


transmit mode. 


An antenna is connected, but no sig- 
nal is received and the S-meter fully 


deflects. 
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Probable cause 


Bad power cable or connections. 
2. Blown power supply fuse. 
3. Power supply is OFF. 


The microprocessor malfunctions. This 
occurs when the battery is old or the sup- 
ply voltage drops extremely on the occa- 
sion of consuming large current. 


. SQL control fully clockwise. 
2. Microphone PTT switch is in the trans- 
mit position, and the TS440S is in the 


3. SELECTIVITY switch is set to ‘’N” or 
“M 1°" and no optional filter is installed. 


RF control is too low, decreasing the high 
frequency circuit gain. 


formation in the space provided on the back cover of 
this manual. 
Service note: 
Dear OM, if you desire to correspond on a technical 
or operational problem, please make your note short, 
complete, and to the point. And PLEASE make it 
readable. 
Please list: Model and serial number. 

The question or problem you are having. 
Please give sufficient detail to diagnose: other equip- 
ment in the station, meter readings and anything you 
feel might be useful in attempting diagnosis. 


Caution: 
Do not pack the equipment in crushed newspapers for 
shipment! Extensive damage may result, during 
shipping. 


Notes: - 
Record the date of purchase, serial number and 
dealer from whom purchased. 

2. For your own information, retain a written record 
of any maintenance performed on the unit. 

3. When claiming Warranty service, please include'a 
photocopy of the bill of sale, or other proof of pur- 


chase showing the date of sale. 
Ae ee DE 


5-3. CLEANING 


The knobs, front panel and cabinet of the transceiver 
are likely to become soiled after extended use. The 
knobs should be removed from the transceiver and 
cleaned with a neutral soap and warm water. Use a 
neutral soap (not harsh chemicals) and damp cloth to 
clean the cabinet and front panel. 


transceiver, not by defective components. Examine 
and check according to the following table. If the 
problem persists, contact an authorized agent or serv- 
ice station. 


Corrective action 


. Check cables and connections. 
2. Check for the cause of the blown fuse 
and replace the fuse. 


. Adjust the supply voltage to nominal 
voltage +10V with use of a boost- 
ing transformer. 

Use a 12 to 16V battery. 

2. Turn the POWER switch on again. 


1. Turn the SQL contro! counter- 
clockwise. 


2. Set the PTT switch to the receive 
positon. 


3. Ensure the SELECTIVITY switch is set 
to either ‘‘AUTO"’, “M2”, or “W"" 


Turn the RF gain control fully clockwise. 
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Symptom 


The S-meter deflects and stays at a 4. 


certain position even with no signal. 


Low AC line voltage. 


Signal is received, but no sound is 
heard. 


SSB received signal is extremely high 
cut or low cut. 


Frequency is not changed by pressing |F. LOCK switch is ON. 
the BAND switch or turning the tuning 
control. 


Memory channel is 6 and 
empty. 


Program scan fails. 


Probable cause 


2. RF gain control closed. 


MODE key position is incorrect. 


IF SHIFT control is wrong adjusted. 


Corrective action 


Use a step-up transformer to raise the 
line voltage. 

Use a 12 to 16V battery. 

2. Turn the RF gain control fully 
clockwise. 


ale 


Change the MODE key to the correct 
mode. 


Set the control to the center (click po- 
sition). 


Set F. LOCK switch to OFF. 


7 or 8 and Qare 


Memory is empty. 


Memory scan fails. 
Display goes out with VFO/M ON. When nothing is stored 
channel, a channel is 


played. 


TRANSMISSION 


Symptom | 


blanked with only the decimal point dis- 


Probable cause 


in the memory | Store the frequency. 
displayed and 


Corrective action 


No output in SSB (RF and ALC meters 7. 
do not deflect.) 


Open microphone 
microphone. 


VOX does not operate. 


ie 
4 
2. ANTI 
justment, 


VOX trips by speaker output. 


No output in CW 

KEY contact failure. 

its 

2. REMOTE connector is 
a poor contact. 


Linear amplifier does not key. 


5-5. MICROPROCESSOR BACK-UP LITHIUM 
BATTERY 


A lithium battery is contained in the transceiver to retain 
memory. Turning off and POWER switch, disconnec- 
ting the power cable, or a power failure will not erase 
the memory. The battery should last for approximately 
five years. When the battery discharges, an erroneous 
display may appear in the display. Lithium battery 
replacement should be performed by an authorized 
KENWOOD service facility; either your KENWOOD 
dealer, or the factory, since this unit contains CMOS 
type circuitry. 


Notes: a 

1. When the lithium battery is replaced, the 
microprocessor must be reset, using the procedure 
in section 5-6. 

. When the lithium battery fails, the radio's microcod- 
éd functions are NOT affected. Only information 

stored in memory will be cleared. 
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ANTI VOX control requires adjustment. 


The key plug is incompletely inserted or 


Internal connector was not moved. 


bad | 1. 


Ze 


cable or Check the microphone. 


Increase the MIC gain control. 


. Low microphone gain. 


VOX GAIN control too low. 
VOX control 


See section 3-1-2, VOX GAIN control, 
requires ad- 


See section 3-1-2, ANT! VOX control. 


. Insert the key plug fully. 
. Turn the CAR control clockwise. 


. Move the connector as described in 
section 5-8-10. 
Correct wiring. 


miswired, or has 


5-6. MICROPROCESSOR RESET 


When the microprocessor has functioned erroneousiy 
or when setting the transceiver in the initial state, 
switch on the power with the A=B switch pressed. 


Note: ee 

The microprocessor can be easily reset. However, only 
perform this operation when necessary since the con- 
tents of memory are cleared by resetting. 


5-7. ORDERING SPARE PARTS 


When ordering replacement or Spare parts for your 


equipment, be sure to specify the following: 
Model and serial number of your transceiver. Schematic 


number of the part. Printed circuit board number on 
which the part is located, part number and name, if 
known, and quantity desired. Part numbers for most 
replacement parts is contained:in the service manual 
(available as an option from your dealer). 


5-8. ADJUSTMENTS 


5-8-1. Cover removal 

Cautions: — — SEE 

1. Before removing the cover, turn the DC power sup- 
ply’s power switch OFF and disconnect the power 
cable. 

2. Do not pinch wiring when opening or closing cases. 


tee 


Removing the covers 


Remove the top cover (9 screws), filter unit cover (3 
screws) and the bottom covers (8 screws) from raciio. 


: Nr ee OR 
5-8-2. Internal view Switch unit PLL unit VS-1 (option) 
(A) Top view 


Switch unit 


Control unit 


Control unit 


Switch unit Switch unit IF unit 
(B) Bottom view 


Switch unit Switch unit 
: AT unit 
Switch unit = 
7 ii per aneay Switch tink 
Switch unit 
| meu 
[a ape Ze | 
5 AEE DST ERR REA | 
Final unit 
i 3 
; Filter unit 
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5-8-3. Digital display calibration 


1. 


oe 
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Removing the top cover, filter unit cover and the 
bottom covers from radio, and place the radio on 
its side with the antenna tuner area down. 


. Remove the two screws that secure the rear of the 


IF unit to the chassis and raise the IF unit up 
towards the front panel. Connect the two pin end 
of the supplied calibration cable to connector num- 
ber 8 on the PLL unit, as shown in the figure. 


. Connect the single pin end of the cable to the CAL 


terminal pin that is located along the back edge of 
the RF unit, near the large shielded area. 
Connect your antenna and tune to WWV. 

Using a small flat bladed screwdriver adjust trim- 
mer capacitor TC1, near connector 8 of the PLL 
unit, for zero beat. Zero beat is the point where the 
two audio tones are oscillating at the slowest rate. 


PLL unit 


Rear panel 


5-8-4. Optional 10 Hz display resolution 


If you would like 10 Hz resolution instead of the sup- 
plied 100 Hz display resolution, cut D66 as shown on 
the Control unit. 


1. Remove the top and bottom covers from the radio. 

2. Remove the countersink screws (2 on each side) 
that secure the front panel to the chassis and gently 
pull the front panel forwards. : 

3. Remove the 5 small round head screws that secure 
the shield plate (2 on the top and 3 on the bottom) 
to the front panel, and remove the shield plate. 

4. Cut the lead of diode D66 located below the dip 
switch on the control unit. 

5. Reverse steps 1.—3. to reassemble the radio. 


Notes: ———————_ ss 

1. When reassembling the radio make sure that you 
do not cut or pinch any wires between the chassis 
and front panel! ‘ 

2. Do not alter the settings of the dip switch. They 
are factory adjusted, and damage or misoperation 
may result. 


5-8-5. CW zero beat frequency selection 


You may select between 800 Hz and 400 Hz zero beat 
adjustments in the CW mode by cutting diode D73 on 
the control unit. 


1. Remove the top and bottom covers from the radio. 

2. Remove the countersink screws (2 on each side) 
that secure the front panel to the chassis and gently 
pull the front panel forwards. 

3. Remove the 5 small round head screws that secure 
the shield plate (2 on the top and 3 on the bottom) 
to the front panel, and remove the shield plate. 

4. Cut the lead of diode D73 located below the dip 
Switch on the control unit. 

5. Reverse steps 1.—3. to reassemble the radio. 


Notes 3 ge 

1. When reassembling the radio make sure that you 
do not cut or pinch any wires between the chassis 
and front panel! 

2. Do not alter the settings of the dip switch. They 
are factory adjusted, and damage or misoperation 
may result. 


Re ee ie 


OK 
ee 
Control unit Patt. 


5-8-6. Side tone level 

1. Remove the top cover. 

2. Adjust VR-9 for your reference. 
3. Replace the top cover. 


IF unit 


5-8-7. Beep tone selection 


The audio oscillator that provides the Morse Code sig- 

nal when you press a mode key may be changed to 

provide only a single confirmation tone by cutting di- 

ode D65 on the Control unit. 

1. Remove the top and bottom covers from the radio. 

2. Remove the countersink screws (2 on each side) 
that secure the front panel to the chassis and gently 
pull the front panel forwards. 

3. Remove the 5 small round head screws that secure 
the shield plate (2 on the top and 3 on the bottom) 
to the front panel, and remove the shield plate. 


. Cut the lead of diode D65 located below the dip 


switch on the control unit. 


. Reverse steps 1.—3. to reassemble the radio. 


Notes: eo ree 

1. When reassembling the radio make sure that 
you do not cut or pinch any wires between the 
chassis and front panell 

2. Do not alter the settings of the dip switch. They 


are factory adjusted, and damage or misoper- 
ation may result. 


ta) 
a) 
Control unit O& 


5-8-8. Beep tone level 


1 


Remove the top cover. 


2. Adjust VR-10 for your reference. 
3. Replace the top cover. 


IF unit 
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5-8-9. TUNING dial torque 
Turn the VFO knob while holding the silver ring. As the 
VFO knob is turned clockwise, drag will be increased. 


5-8-10. Linear amplifier control 

As delivered from the factory, the external keying re- 
lay for control of a finear amplifier is disabled. if you 
want to connect a linear amplifier connect the jumper 
wire on the Switch unit to the ON terminal as shown 
in the accompanying figure. 


Relay 
RL2 


Switch unit 
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Note: I. 


The control relay functions only when the jumper wire 
on board X41-1610-N/14 is connected to the ON po- 
sition. 


ag ae ee et : 
ne 


Rear pane 


ANT 


| 


Switch unit 


Bottom view 


6. OPTIONAL ACCESSORIES 


The following accessories are available for more 
sophisticated operation of your transceiver. 


6-1. CRYSTAL FILTER INSTALLATION 


1. Remove the top cover from the radio. Be careful 
of the speaker lead, which may be unplugged. 

2. Remove the seven screws securing the IF unit to 
the chassis. 

3. Install the crystal filter in the appropriate location 
on the IF unit. The SSB filter goes towards the 
center and the CW filter towards the edge of the 
board. Solder the filter in place, and cut off the ex- 
cess lead lengths. 


Note: ~———--——__-_— 


When soldering use a low wattage iron (40 watts 
or less), and a high quality rosin core solder. Do not 
use acid core solder as this will eventually cause 
damage to the circuit board. Solder quickly, but en- 
Sure that you have a good solder connection. ff the 
connection is dull, or looks crystalized you will have 
to remove the solder and try again, 


4. When installing the optional crystal filter, move the 
white or blue lead, or both to the appropriate ter- 
minal as shown in the chart on page 28. 

5. Replace the IF unit and secure with the seven 
screws removed in step 2. 

6. Reattach the speaker lead, and replace the top 
cover. 


Note: — 
Two terminals are provided for the WIDE and SSB 
jumper. Either of the two terminals may be used. 


=» YK-88C CW FILTER 
Center frequency 
Passband width 500 Hz (—6 dB) 
Attenuation bandwidth 1.5 kHz (—60 dB) 
Guaranteed attenuation : More than 80 dB 


8,830.7 kHz 


w= YK-88CN CW NARROW FILTER 

Center frequency 8,830.7 kHz 
Passband width 2/0 Hz (—6 dB) 
Attenuation bandwidth 1.1 kHz (—60 dB) 
Guaranteed attenuation: More than 80 dB 


™ YK-88SN SSB NARROW FILTER 

Center frequency > 8,830.0 kHz 
Passband width | : 1.8 kHz (~6 dB) 
Attenuation bandwidth — - 3.3 kHz (—60 dB) 
Guaranteed attenuation — - More than 80 dB 


m YK-88S SSB FILTER 

Center frequency mS, S30OekHz hsb) 
Passband width __ > 2.4 kHz (—6 dB) 
Attenuation bandwidth ; 4.2 kHz {—60 dB) 
Guaranteed attenuation : More than 80 dB 


‘: 


YK-88CN 


VK-Q8SN © 


SS8 FILTER 
YX- 88S OR YK-8BSN 


to) 


Cw FILTER 
YK-88C OR YK-88CN 10 


il 
co} eae 


cw 
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soni teste eR 
(Pity aniy ores ee ae ae MODE 

OPTIONAL CRYSTAL SELECTIVITY’ USB 

FILTER COMBINATION POSITION LSB Cc Ww FSK AM 


AUTO 


12 kHz WIDE 
12 kHz SSB 
__No sound fram the speaker ~ 
1.8 kHz 6 kHz 12 kHz SSB 
ee 2.2 kHz | 
he .— ee kHz 
2.2 kHz 
CW 


2.2 kHz 


2a 500 He Brn 
ais on ORL an 00 ee | 
{Ne sound from the speaker 12kHz | 
35.62 Vite RT 
Ret SE 6 kHz 


YK-88CN 


FM White lead 


WIDE 
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pen OEE. 
“2.4 kHz hs70t tas 
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jae See 
acd 600 Hz 
500 Hz 
YK-88SN and ¥K-88C [MI fo UN Ni daeietia ais 
EA AL Naetendly 2 1 | seed © 
eee eee ce 
1.8 kHz 270 Hz 
oe Gi To ie ees 
eae: ; 1.8 kHz i 
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ee ke x 
BOO Hy Uy sary 270 Hz 
es 270 Hi 
: wn 500 Hz v 12 kHz cw" SSB 
2.2 KHz 
ents 6 kHz hi 
6-2. VOICE SYNTHESIZER UNIT VS-1 
INSTALLATION 
1. Remove the top cover from the radio. 5. Select the desired language that you want with 
Remove the two screws on the rear of the IF unt switch S-1 on the VS-1. ENG for English, or JA for 
and raise the unit to allow access to the PLL unit. Japanese. 
3. Install the VS-1 in the area at the feft rear of the 6. Install the 4-pin plug on conmector () O5 the IF 
PLL unit using the three screws provided with the unit. : 
VSa1) 7. Reverse step 1.—2, ie x 
4. Install the 3-pin plug on connector JO1 and the 8. Turn ‘on the power ‘switch and press the VOICE 


8-pin plug on connector JO2. 
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switch. The frequency will be announced. Adjust 
VR-1 for the desired audio output level. 


Ml 


IF unit. 


6-3. INTERFACE IC KIT IC-10 INSTALLATION 


Installing the optional IC-10 kit will allow control of the 
radio from a personal computer. The following opera- 
tions are possible: 


¢eoeee#e# é¢ @ 


Programming and recall of VFO A and VFO B fre- 
quency 

MR (Memory Recall) and M.IN (Memory Input) 
Microphone UP/DOWN frequency control disable 
Control of the F.LOCK switch 

Memory channel selection 

MODE selection 

Control of RIT/XIT 

Selection of RIT/XIT frequency 

Scan operation 

Review of transceiver status 


6-3-1. Installation 


. Remove the top and bottom covers from the radio. 
. Remove the countersink screws (2 on each side) 


that secure the front panel to the chassis and gently 
pull the front panel forwards. 

Remove the 5 small round head screws that secure 
the shield plate (2 on the top and 3 on the bottom) 
to the front panel, and remove the shield plate. 

Install the IC’s into the vacant sockets on the Con- 
trol unit. Orientation of this component is critical 
for proper operation of the radio, and interface... 
Caution: ———-___-_ 
Install the IC’s so that the notch in the end is on 
the same end as the notch in the IC socket. 


Caution; ——_-—— 
Align the notch, 


ICsa : pPD8251AC (NEC) or equivalent 
ICs5s : TC4040BP (Toshiba) or equivalent 


. Reverse steps 1.3. to. reassemble thé radio. 


Caution: Kaa Sie SC Le 
Do not pinch and’stretch any: wires. 


6-3-2. Operation 
Refer to the instruction manual provided with the IC-10 


Interface IC Kit. 
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6-4. OTHER ACCESSORIES 


m PS-50 HEAVY DUTY DC POWER SUPPLY 
Designed to match the TS-4405s. Supplies regulated 
13.8 VDC at 20 A with built-in Cooling fan ang pro- 
tection circuits for maximum relliability, 


® PS-430 DC POWER SUPPLY 

The PS-430 is a regulated DC power supply with high 
current Capability. The Output is 13.8 VDC/20 A {in~ 
termittent). Since terminals for 13.8 VDC/10 A are alao 
Provided, in addition to an Output power cable for use 
with the TS-440S, the PS-430 can be used as the pow- 
€F source for another low power mobile transceiver 
such as a 2-meter rig. 


ws AT-440 AUTOMATIC ANTENNA TUNER UNIT 
The AT-440 Automatic Antenna Tuner unit can be in- 


WARC bands. Matching Capability is 20 to 150 ohms, 
unbalanced. 


= AT-250 AUTOMATIC ANTENNA TUNER 
The AT-250 Automatic Antenna Tuner covers 160 
through 10 meters bands. 


= AT-230 ANTENNA TUNER 
The AT-230 Antenna Tuner covers 160 through 10 
meters bands, 


# AT-130 ANTENNA. TUNER 
The AT-130 Antenna Tuner covers 80 through 10 
meters bands. 


PS-50 


SEER, Some 


PS-430 
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@ MC-85 MICROPHONE (8-pin) 
The MC-85 is a unidirectional high-class electret con- 


are possible. 


= MC-80 MICROPHONE (8-pin) 
The MC-80 ig an omnidirectional electret condenser 


= MC-42S UP/DOWN HAND MICROPHONE 


The MC-42s is handy dynamic microphone with PTT 
Switch and UP/DOWN Switches, 


= LF-30A LOW Pass FILTER | 


MC-42S. 


= MB-430 MOBILE MOUNT 

The Mobile Mount MB-430 allows easy installation and 
removal of the TS-440S. The MB-430 can either be 
suspended from the dashboard or attached to the 
transmission tunnel or a center console. The tran- 
sceiver tilt angle can be adjusted 5 steps. 


m PG-2C DC POWER CABLE 


= MA-5 5 BAND HELICAL TYPE HF MOBILE 
ANTENNA 


= VP-1 BUMPER MOUNT FOR MA-5 


= SP-430 EXTERNAL SPEAKER 

The SP-430 is an attractive, compact external speak- 
er. This low-distortion speaker provides clear reproduc- 
tion of the high-quality audio obtained from the 
transceiver. 


= SP-50 MOBILE SPEAKER (8 ohms) 

Compact and smart high quality external Speaker pro- 
vides flexibility of installation for maximum con- 
venience. 


SP-430 


SP-50 


= SP-41 COMPACT MOBILE SPEAKER (4. ohms) 


mw TL-922A/TL-922 HE LINEAR AMPLIFIER 
(Not for OSK operation.) 


The TL-922A/922 is an HE linear arnplifier operating 
at maximum legal power, and employing a pair of 
3-500Z high performance transmitting tubes. TL-922A 
(without 10 meter band) is available only in U.S.A. 


m SM-220 STATION MONITOR 

Built around a basic 10 MHz oscilloscope, the SM-220 
Station monitor features, in combination with a built- 
in two-tone generator, a variety of waveform-observing 
Capabilities. 


a PC-1A PHONE PATCH 

(Available only where phone patch operation legal.) 
Hybrid phone patch with VU meter for null and audio 
gain measurements. The PC-1A Phone Patch provides 
interface between the transceiver and telephone line. 
Providing excellent performance, it is designed with 
high isolation between receive input and transmit out- 
put. Its compact design permits easy installation in a 
limited space. (FCC Part 68 registered) 


TL-922A/TL-922 
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m TU-8 SUBAUDIBLE TONE UNIT 
38 CTCSS tone frequencies can be selected by set- 
ting of the dip switch. 


= IF-232C INTERFACE - 

The IF-232C Interface is the adapter for connection be- 
tween the RS-232C terminal of a personal computer 
and the interface terminal of the TS-440S, 


m IC-10 INTERFACE IC KIT 


= SW-2000 SWR/POWER METER 
SWR/POWER meters cover 1.8~ 54 MHz in range of 
O~ 200/2000 W, full scale for base station use. 


= SW-200A SWR/POWER METER 

SW-200 A supplied with SWC-1. Selectable Peak- 
reading/RMS. SWR/POWER meters cover 1.8~150 
MHz in range of O~ 20/200 W full scale for base sta- 
tion use. 


# SW-100A SWR/POWER METER 

Compact and lightweight SWR/POWER/VOLT meters 
cover 1.8~ 150 MHz in range of 150 W full scale for 
mobile use. 
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« HS-7 MICRO HEADPHONES (16 OHMS) 


m HS-6 COMMUNICATIONS HEADPHONES {12.5 
OHMS) 

Deluxe, very light-weight headphones designed for 
communications equipment, 


w HS-5 COMMUNICATIONS HEADPHONES (g 
OHMS) 


m HS-4 COMMUNICATIONS HEADPHONES. (8 
OHMS) 
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8. SCHEMATIC DIAGRAM 


8-1. FILTER UNIT (X51-1340-00)/DISPLAY UNIT (X54-1870-00) (B/4) 
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8-2. AT UNIT (X57-1150-00) 
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8-3. FINAL UNIT (X54-1470-00) 
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9. SPECIFICATIONS AND ACCESSORIES 


cals _ SPECIFICATIONS | 


Specifications 


Model 


ee Se, 


Mode 


With AT unit 


Without AT unit 


Antenna impedance 


Power requirement 


TS-440S 
LSB (A3J), USB (A3J), CW (A1), AM (A3), 
eM (F3), FSK (F1) 


20 to 150 ohms (Transmit only) 
60 ohms 
12 to 16 VDC (13.8 VDC reference) 
Negative 


19QOA 


20 A 
~ 10 to +50°C (+14 to +122°F) 


270 (279) mm 
96 (108) mm 
313 (335) mm 


7.3 kg (16.1 Ibs) 


6.3 kg (13.9 Ibs) 
1.8 to 2.0 MHz 
3.5 to 4.0 MHz 
TO tO. 2s See Miz 

10.1 to 10.15 MHz 
14.0 to 14.35 MHz | 
18.068 to 18.168 MHz 
ale to 21.45 MHz’ 
24.89: to 24.99 MHz 
28.0 ta 2957 MHz 

200 W PEP 

110 W PEP 


Balanced modulation 


Reactance modulation 


Low level modulation 

Less than — 40 dB 

More than 40 dB (with 1.5 kHz reference) 

More than 50 dB (with 1.5 kHz reference) ._ 

More than 26 dB below one of two tones 
+5 kHz 

400 to 2600 Hz 
500 ohms to 50 kQ 


Triple conversion superheterodyne 


eer el pe ne enh 


100 kHz to 30 MHz 
Ist: 45.05 MHz, 2nd: 8.83 MHz, 3rd: 455 kHz 
Less than 2.5 pV 
Less than 1uV 
Less than 4nV 


Grounding : yo) 
‘s Receive “mode with no input 
© | Current drain signal 
= ee ee 
oO Transmit it mode 
‘Operating | temperature i —_— 
Dimensions ( )} includes Wide 
projection. High 
Deep 
: With AT unit. 
Weight eS 
Without AT unit 
160 m band 
80 m band 
40 m band 
30 m band 
Frequency range 20 m band 
17 m band 
15 m band 
12 m band 
10 m band 
“LSB, USB, Cw, EM, FSK 
® | Input power a ena 
Ra AM 
& LSB, USB 
= Modulation FM | 
AM 
Spurious. radiation (CW) ee 
Carrier suppression . wal 
Unwanted sideband suppression Xe ian 
Third order distortion 
Maximum frequency deviation (FM) 
Frequency response le 6 dB) 
Microphone impedance 
Circuitry 
Frequency range ; 
Intermediate frequency 
100 to 150 kHz 
5 LOB AUSE CW) ESkgj eee alle OO ee 
2 (at 10 dB S/N) 500 k kHz to 1.6 MHz 
2 1.6 to 30 MHz 


Sensitivity 


150 to 500 kHz 


FM {at 12 ¢ dB. SINAD) 


ee ed teraemensnn thse bine 


1.6 to 30 MHz 


100 to 150 kHz 


Less than 0.25,V 
Less than 25 nV 
Less than 134V 
Less than 40 pV 
Less than 2.5 pV 
Less than 0. 7ypV 


4\ 


Specifications te ment 
hie 2.2 kHz 
a 44 kHz 
Selectivity 6 kHz 
18 kHz 
12 kHz 
25 kHz 
age: : f 100 kHz to 1.6 MHz More than 50 dB 
Sue CO: aed 30 MHz More than 70 dB 
i ieee 100 kHz to 1.6 MHz More than 50 dB 
& 1.6 to 30 MHz ~ More than 70 dB 
8 IF SHIFT variable range. ee More than +0.9 kHz 
© | RIT/XIT variable range Wat ee “ More than +1 kHz 
_NOTCH filter attenuation se ot More than 20 dB (at 1.5 kHz) 
a> gE __100 to 150 kHz Less than 20 pV 
150 to 500 kHz Less than 10nV 
500 kHz to 1.6 MHz Less than 20 pV 
4.6 te 80 MHz Less than 2 pV 
1.6 to 30 MHz Less than 0.32 nV 3 
Rie ine 1.5 W across 8 ohms load (10% distortion) 
Output load impedance “4 Sains Ne Mowis fi 4 to 16 ohms (both ext. speaker and phones) 


Frequency accuracy (at RIT/XIT off) Less than +1x10~5 


rn nanny 


Less than +1 10-8 (—10 to + 50°C) 


requency 
control 


Frequency stability (at RIT/XIT off) 


| F 


et tS ty hel rei eh dryverreeerss eweraycsipasansean'sinbaseciaenin oes 


Circuit and ratings are subject to change without notice due to development in technology. 


9-2. ACCESSORIES 


Dynamic microphone (Except Europe and UG) extern Se « 1T91-O352-05...cscccscoonse apne eee 
DC power cable assembly....... Bie gH EE Sts» «Po cena vane np heneeee HAE E30-1638-05........cccecoces 1 pe. 
Calibration cable ........ MUTT TOy ec wane vacemon SreREN » LASa eas ake spaces seaie aie E31-2154-05 ... nian ws 7 pe. 
FUSE {20 Ades AE Rate hos ea ceere cos eee ae Ce er ee eee ern FO5-2034-05..... vad navabseeel t PC. 
KN OD reso acu tan ngdie dines SRA sent wages re Pers K23-0712-O4ien ce, ion eC. e 
DIN plug.(7- pitt) <tr rregiescea. s.0-s2- greets, EO7-0751-05........ mneneine 1 pe. 
instruction manualiecmemr cr att 7ise1 410) eee) vetewa s+» B50-8048-20.....c cece 1 copy 
Warranty card 2 eee ceeeee eer ROSE es dthunattuoneee ed, a aapinntsaey PNRa te bow tes anereu ands tietvevecseess 1 COPY — 


42 


10. REFERENCE 


10-1. Antenna installation 


10-1-1. Fixed station 

For HF fixed-station operation, an antenna specifically 
designed for amateur operation is recommended. An- 
tenna types include wire antennas, verticals, rotary 
beams, and other antenna types. (Fig. 10-1) HF anten- 
nas are quite large and must be installed to withstand 
strong wind, heavy rain, etc. 

Any antenna used with the TS-440S should be of 
50-ohm impedance and should be connected using an 
appropriate coaxial cable such as RG-8/U. 
Impedance matching is important. tmpedance mis- 
matching will result in a high VSWR and power loss, 
Or Can Cause unwanted harmonic radiation and inter- 
ference (TVI, BCI). 

The impedance match can be checked with an SWR 
meter. Generally, satisfactory operation is assured 
when the VSWR (Voltage Standing Wave Ratio) is less 
than 1.5:1. 

A rotary beam antenna is very effective for DX com- 
munication in the 14,21 and 28 MHz bands. (Fig. 10-2) 
If open wire or balanced type transmission line is used 
with the antenna, a suitable antenna tuner with balun 
is recommended between the transceiver and the feed 
line. Methods of construction and operating such 
tuners are described in detail in the ARRL Antenna 
Handbook, or similar publications. For operation on the 


160,75 and 40 meter bands, a simple dipole antenna, . 


cut to resonance in the most used portion of the band, 
will perform satisfactorily. For operation on the 10,15 
and 20 meter bands, the efficiency of the station will 
be greatly increased if a good directional rotary anten- 
na is used. Remember that even the most sophisticat- 
ed transceiver is useless without a good antenna. 


AA en OP ecm ras 


Ground plane antenna | 


——1— 


i. 


Fig. 10-2 


10-1-2. Mobite 


(1) Antenna 

Use a sturdy mount for the mobile ‘antenna since HF 

antennas are larger (and have more wind load) and are 

heavier than VHF antennas. A bumper mount is recom- 

mended for general use. The ground side of the mount. 
must be well grounded to the car body, since the body 

itself functions as the ground plane for the mobile an- 
tenna. (Refer to Fig. 10-4) 


Notes: ih 3 eee ; 

1. Some cars have plastic bumpers. Fbr such Cats, 
ground the antenna mount to the body. 

2.. When tuning a newly installed antenna, use the fol- 
lowing procedure: a3 

* Turn the CAR control fully counter-clockwise for 
minimum transmit power. 

* With the transceiver in transmit mode, raise. 
transmit power output slowly by rotaing the CAR 
control clockwise. The antenna should be adjust- 
ed with minimum power. 

° Transmitting with full power is recommended 
only after the antenna has been adjusted for a 
VSWR below 1.5:1. 


3. Antenna installation is critical for successful mo- 
bile operation. For further information refer to THE 
RADIO AMATEUR’S HANDBOOK, RADIO HAND- 
BOOK, or other texts. 


(2) Coaxial cable connection ~~ mis 

When the antenna is mounted on the behicles bum- 
per, the coaxial cable from the anterina can be routed 
through a drain hole in the trunk. When the antenna 
is roof mounted Dass the cable between the body and 
door. Leave a driploop at the lowest point in the cable 
before entry into the vechicle to prevent water from 
entering the car, 


(3) Adjustment 

Some mobile antennas are not designed at 50-ohrm im- 
predance. In this case, impedance matching between 
the antenna and the coaxial cable (BOQ) is required. 
This can be achieved by using an antenna matching 
device or coupler. 
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The antenna to be used should first be checked with 
a dip meter to insure that it is designed for your oper- 
ating band, then the impedance matching should be 
checked with an SWR meter. (Fig. 10-3) 

The VSWR should preferably be less than 1.5:1 for 
stisfactory operation, For antenna adjustment refer to 
the antenna instruction manual. 


t Adjust length - 


(4) Antenna matching 

In general, mobile antennas have a lower impedance 
than the 50-ohm coaxial cable used to feed them, 
resulting in a mismatch between the antenna and the 
coax. Such trouble can be eliminated by using an an- 
tenna tuner between the transceiver and the coaxial 
cable. 


o Matching circuit examples 


Bumper Antenna 
At ground 
Grid Dip meter 
OUTPUT Disconnect —~ 


Coaxial cable 


0 


Fig.. 10-3. ‘Adjusting Antenna Resonance 


10-2.MOBIL OPERATION. . 
10-2-1. Installation 


Route battery and ANTENNA leads away from all high 
voltage secondary circuits to prevent ignition noise in- 
terference. 


oe. Sreseerni sree erection decade sian 5 hee oe 


Loading coil i 
Antenna bracket must have 
good metal to metal contact | 


a 


Antenna 


Antenna bracket _ 
must have good Fa i 


metal to metal >] : ; <a 
ial cable My 
COE ae < ae i Uli 


Bumper mounting 
bracket 


x 


Y, it must be installed to With- 


Since an HF antenna Is large and heav 
stand high wind stress. 


Pass coaxial cable 
through the drain hole, 
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10-2-2. Noise reduction 

In motor vehicles, noise iS generated by the ignition 
system. Other sources of noise include the Wiper and 
heater motors. 

Although the transceiver is equipped with a noise 
blanker to minimize ignition noise, it is imperative that 
some preventive measures be taken to reduce the noise 
to the lowest possible level. 


(1) Antenna location selection 

Since ignition noise is generated by the vehicles en- 
gine, the antenna must be installed as far from the en- 
gine as possible. 


(2) Bonding 

The component parts of motor vehicles, such as the 
engine, transmission, muffler system, accelerator, etc., 
are Coupled to one another at DC and low frequencies, 
but are isolated at high frequencies. By connecting 
these parts using heavy, braided ground straps, igni- 
tion noise can be reduced. This connection is called 
“bonding”. 


(3) Use ignition suppressor cable or suppressor spark 
plugs 

Noise can be reduced by using spark plugs with inter- 
nal resistors, or resistive Suppressor ignition cable. 


10-2-3. Battery capacity 

The power system of a motor vehicle is comprised of 

a battery and an alternator (which generates power 

while the engine is running) to supply current to loads 

or to charge the battery. 

Since the transceiver draws high current during trans- 

mit, care should be exercised so the power system 

is not overloaded. When using the transciever, the fol- 

lowing points should be observed from the viewpont 

of battery maintenance: 

1. Turn the transceiver OFF when the lights, heater, 
Wipers and other high-draw accessories are used, 

2. Avoid transceiver operation when the engine is not 
running. 

ooulf necessary, use an ammeter and/or a voltmeter 
to check battery condition. 
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10-3. RADIO FREQUENCY ALLOCATION 


kHx 


148.5 fe 


283.5 fi: 


1606 FE 


1705 
1800 
2000 


2300 fy 


2500 


3200 
3400 
3500 
3800 
39300 


5950 ; 


4000 
4750 


5000 


5060 F 
5950 ¢ 


6200 F 


7000 
7100 
7300 


9500}. 
9900 fees. 


10000 


dele 15.000 


2nd ard Ist 2nd, 


Zone ene io iri 


Low frequency 
broadcast band 


14.350 


18.100 


Medium Frequency 15.600 


broadcast band 
17.550 


160 m 
amateur band 


90 m 


24.890 
broadcast band 24.990 
80m 25.000 
amateur band 25.670 


aa 75m 28.000 
SAVES broadcast band 


60m 
broadcast band 1st Zone: 
2nd Zone: 


3rd Zone: 
4G im 


-} broadcast band 


table, 
amateur band able 


eisdelels 44 m 
broadcast band 


broadcast band 
TOMHz 


a Eee an 


Zone Zone Zone 


Europe and Africa {Soviet Russia, Tarkey and Mongolia included) 
South and North America 


Asia and Oceania (Soviet Russia, Turkey and Mengotia excluded) 


ihn. © [h some countries, frequericies Allocations da: not adtord with this 


~~ Standard time frequency Fes} General broddcast band” 


24314 m KZA Tropical broadcast band. | Sea Amateur band 


3rd 


30m dmateur band 


25m ; 
broadcast barid 


20m 
amateur band 


19m 
dSroadcast banc 


17 m 
amateur band 


15m | 
amateur band 
13m 
broadcast band 
12m ; 
amateur band 


tim 
broadcast band 


10 m 
amateur band . a est 


s 


{_—] other stations 


Radio Frequency Allocation 
0 ae ae Se to 

Frequency distribution in the broadcast and amateur Notes: 24 oc 
bands 1. Radio stations throughout the world are listed in the 
The general Coverage receiver covers from 100 kHz WORLD RADIO Ty HANDBOOK or similar pubil- 
to 30 MHz, to receive international broadcast and com- cations. 

munication services. 2. Antennas designed for ham band operation will 
As shown in the frequency allocation chart, above generally provide satisfactory reception for SW sta- 
figure, broadcast and amateur radio station frequen- tions near the ham bands, For antenna construc- 
Ciés are allocated in Specific bands expressed in mega- tion details, see the ARRL ANTENNA HANDBOOK, 
hertz (MHz) or wavelength in meters (m). Also in the or similar publications. 

above igure the frequencies of “other statione’” an oP age ne Se 


assigned for fixed station business use, Marine mobile, 
aviation mobile, land mobile, radio beacon Stations, etc. 
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HF TRANSCEIVER 


TS-440S 
INSTRUCTION MANUAL 


KENWOOD CORPORATION 


©PRINTED IN JAPAN ea 8048-30(K, M, T, W) 
91/12 11109876543 


Thank you for purchasing the new TS-440S tran- 
sceiver. Please read this instruction manual carefully 
before placing your transceiver in service. This unit has 
been carefully engineered and manufactured to rigid 
quality standards, and should give you satisfactory and 
dependable operation for many years. 


The following explicit definitions apply in this manual: 

Note: If disregarded, inconvenience only, no risk 
of equipment damage or personal injury. 

Caution: Equipment damage may occur, but not per- 
sonal injury. 


This Instruction Manual covers the TS-440S, 
with and without AT (Automatic Antenna 
Tuner) unit. When there are differences in 
operation, separate instructions will be given for 
each model. Illustrations show the TS-440S 
with AT unit. 
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2. INSTALLATION 


2-1. PRECAUTION 


1. Avoid direct sunlight, and select a dry, well venti- a location where the rear does not make direct con- 
lated location. tact with the Seat, and is not directly €xposed to 

2. Since the heat sink is on the rear panel, avoid plac- vibration. 
ing the equipment with the bottom and rear sides 4. Avoid installing the equipment in front of the car 
close to a wall or desk. heater air outlet. 

3. When installing the equipment in an automobile, en- 5. The standard Operating voitage of the equipment 
Sure adequate ventilation. Install the equipment in is 13.8 V.Do not operate below 12 V or over 16 Vv, 


2-2. FIXED STATION 


2-2-1. Interconnection 

The TS-440S requires more than 18A at 13.5. VDG 
when transmitting at full power. Use the PS-50 or 
PS-430 power supply for fixed stations. 


Note: -—+—_-____ 
The PS-50 base station supply is needed for continu- 
ous transmission operation. 


The transceiver can be elevated for operating con- 
venience. ; . 


Caution: eat Eo ewe HG 


Do not use the bail to carry the transceiver, —: 


“Se! 
To AC outlet 


To antenna / Ground 


2-2-2. Grounding 
SP OUILION see aa 
Never use a gas pipe or electrical conduit pipe. 


ih se tenttioree 


het enone 


NO sa 


1. A ground connection that is a 1/4 wavelength or 
its multiple may provide a good DC ground, but it 
will not provide a good RF ground. 

2. A city water pipe cannot be used as a good earth 
in some cases. 


a eG STE 


ation. Bury a commercially available ground rod or 
copper plate under the ground and connect it to the 
GND terminal of the TS-440S. A thick wire, Gut as 
short as possible, should be used for the connection. 
To make a good earth connection, connect the GND 
terminal to a grounded metal water pipe. 


4 


1. FEATURES 


1. Wide dynamic range 


New advances in circuit design have made a 102 dB 
dynamic range (500 Hz IF bandwidth) possible, 


2. General coverage reception from 100 kHz 
to 30 MHz 


In addition to transmission and reception on all amateur 
bands from 1.8 to 28 MHz, the TS-440S provides a 
continuous tuning general coverage receiver with a 
range of 100 kHz to 30 MHz. 


3. Automatic antenna tuner 


The optional, built-in automatic antenna tuner will oper- 
ate from 3.5 to 28 MHz. 


4. All-mode operation 


USB, LSB, CW, AM, FM, and AFSK modes are 
provided. 


5. 100% continuous duty transmit 


Transmission at a 100% duty cycle is possible for rela- 
tively long durations (one hour or less) in any mode, 
including FM and AFSK. 


6. CW full break-in 


Full break-in operation is possible in the CW mode. 
Rapid transmit/receive switching also makes the radio 
suitable for data communications in the SSB mode, 
such as AMTOR, 


7. Build-in XIT 


XIT (Transmitter incremental tuning) allows fine tun- 
ing of the transmitter frequency. 


8. Switchable IF bandwidth 


The IF bandswitch allows you to tailor the receiver 
bandwidth to the operating conditions. Several selec- 
tions are provided; AUTO, W (Wide), M1 (Medium 1), 
M2 (Medium 2) and N (Narrow). When the AUTO po- 
sition has been selected the radio will select the opti- 
mum bandwidth for the selected mode of operation, 


9. Switchable AGC time constant 


A switch is provided to select either FAST or SLOW 
AGC action. 


10. All mode squelch 


11. Built-in RF power/SWR meter 


12. Versatile frequency control 


¢ Accurate frequency selection is possible due to the | 
use of a single reference oscillator circuit. 

® Continuous tuning of all frequencies thru the use of 
digital VFO technology. The basic 10 Hz step tun- 
ing rate is modified, according to the selected mode, 
for optimum tuning speed and accuracy. An auto- 
matic fast scan function is also provided. 

* Dual, digital VFO’s (A/B) enable crossband, cross 
mode operation. 

* 100-channel memory {including 10 odd-split chan- 
nels) stores the frequency, band, and mode. 

* Memory scan and two programmable scan ranges. 

* Direct entry of the desired frequency using the front 
panel numeric keypad is also possible. 

# A memory scroll function allows review of the 
memory channel contents. 

° Selection of the desired memory channel fs possi- 
ble using either the TUNING dial or microphone 
UP/DOWN pushbuttons. 

* The T-F SET function is useful for split frequency 
operation. KA ama sai 

* An optional tone unit TU-8 may be used in conjunc- 
tion with the odd-split memory channels to allow 10 
meter repeater operations with CTCSS access. 
Optional computer interface. 

® Built-in long-life memory back-up battery. 
2-color fluorescent display tube indicates frequen- 
cy and other operational data. 


13. Front panel control of the TUNING dial 
torque is provided. 


al filters are installed. The YK-88C is used in the ““N’”’ 
Position and the YK-88SN in the “M1’" position. 
Notes: — = 


1. During transmit the wide filter position is selected 
regardless of the position of the SELECTIVITY 
Switch. 

2. When in the FM mode the bandwidth is always 15 
kHz, regardless of the position of the SELECTIVI- 
TY switch. 

3. When the SELECTIVITY switch is set to N or M1, 
and no optional filters have been installed, there will 
be no sound from the speaker. Refer to the option- 
al filter installation procedure in the rear of this 
manual for information on installation of these 
Options. 


en 


AGC switch 


This switch selects the Operating time constant of the 
AGC (Automatic Gain Control) circuit during receive. 
When the AGC switch is set to SLOW, the receiver 
gain and S-meter readings will react slowly to large in- 
put changes, and when set to FAST, the receiver gain 
and S-meter will react quickly to changes in the input 
Signal level. 

The normal position when using all modes is the SLOW 
position. When working weak signals, or high speed 
CW you might wish to use the FAST position. 


Note: Sunenannneran mnie 


This switch is disabled during FM operations. 


(7) NOTCH switch 
When this switch is ON, the notch filter is activated. 


PROC (Processor) switch 


Effective transmit power Output will increase when the 
PROC switch is turned ON during USB, LSB, AFSK, or 
FM mode operations. 


Note: : = 
When the speech processor function is used in the 
USB, LSB, or AFSK mode it is possible to overdrive the 
transmitter: An easy way to check for excessive modu- 
lation is to monitor the ALC meter. If the needle is over 
the ALC zone you are overmodulating. Reduce the MIC 
gain control setting until the needle remains in the ALC 
zone on voice peaks. 


(9 F.LOCK switch 


The selected dial frequency is locked and cannot be 
changed except thru the use of the RIT/XIT controls, 
when this switch is ON. 


20) UP/DOWN switches 


Pressing the UP switch increases the frequency, and 
pressing the DOWN switch decreases it. 
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amateur bands. When the 1 MHz step position is 
selected, the 1 MHz indicator will light. 


MV: Used to recall a frequency from memory 
to the VFO, 

SCAN: Pressing during VFO operation will initiate 
program scan, and pressing during memory 
Operation will initiate memory scan. Press- 
ing during scan Operation will cause the 
scan speed to toggle between 2 speeds, 
fast and slow. 


CLEAR: Used to cancel memory storage operations, 
Or to Cancel an entry during direct keyboard 
entry of frequency using the ENT key. 

VFO/M: Used to switch between memory or VFO 
Operations. | 

M.IN: Used to enter data into a memory channel. 

ENT: Used to directly enter a frequency from the 


numeric keypad. 


@4) PHONES jack 


Output terminal for headphones. 
25) MIC jack 
Connector for a microphone. 


GND (STBY)@ 
MIC@ < —OGND (Mic) 


® 8V/approx. 10 mA 
UP @ 


MIC connector (Front view) — 


26) AT TUNE switch 


When this switch is turned ON with the AUTO/THRU 
switch is placed in the AUTO position, the automatic 
tuner will be engaged and the tuner will try to match 
the antenna. ve 


@7) AUTO/THRU switch 
‘AUTO: The atito antenna tuner is used in 
transmit. 


THRU: The auto antenna tuner is not used in 
transmit. 


rotating the IF SHIFT control in the © direction. 
This will cause the resulting audio frequencies to ap- 
pear a little on the high side, again just the opposite 
of the USB mode. 


* CW mode 
The operation of the IF SHIFT control is similar to 
that for USB with the exception that you can con- 
trol the tone of the CW note by using the RIT 
control. 


Turned in Oddirection Turned in @direction 


é IF filter passband 
characteristic ab 


® @ 
Signal Signal y 


; : (@) 
O interfering signalO Interfering signal 


RIT/XIT-@—IF SHIFT RIT/XIT—@—IF SHIFT RIT/XIT-@+ | SHIFT 


CS, GAS 7 


Turn in ©)direction in 
to eliminate inter- to eliminate inter- 
ference from signal ference from signal 
®). A). 
IF SHIFT operation 
ee ee 


(2) RIT/XIT control 

* RIT control 
When the transmit frequency of the distant station 
drifts a little bit during the QSO, but you do not wish 
to alter your transmit frequency to compensate, you 
may wish to make use of the RIT contro} function. 
This control allows shifting the receive frequency 
without shifting the transmit frequency. The RIT 


Turn in @direction 


Notes; ——____ ene 

1. The RIT offset is displayed on the main display. You 
can therefore preset the offset before you actually 
need to use it. When you move to another station 
make sure you turn OFF the RIT Switch. 

2. The figure at the right illustrates that the RIT dis- 
play and the VFO display may not agree exactly in 
all instances since the RIT and VFO tune in 10 Hz 
Steps. The normal resolution of the VFO is 100 Hz, 
So if the RIT or VFO is turned slowly the associat- 
€d display may not update immediately. You will 
have to tune 100 Hz to see the display actually 
change. 


P2999 49) o Lai} 0 
FEEEEEIC fay 
§ § 


a Se 
e XIT control 
When the RIT/XIT control is rotated with the XIT 
Switch depressed the transmit frequency can be 
varied +/— 1.2 kHz without affecting the receiver 
frequency. 
Pressing the switch again releases the XIT function. 


(3) RF gain control 


This control adjusts the gain of the receiver high- 
frequency amplifier section. 


For normal receiver performance, and maximum gain, 
this control should be in the full clockwise position. lf 
you are having trouble copying the desired signal make 
a note of the stations peak S-meter reading. Then, ad- 
just the RF control counterclockwise, so that the meter 
needle is stationary at this level. Now, ali signals that 
were less than the desired signal will be attenuated, 
such as static noise, etc., making the completion of 
the QSO easier. 


If the incoming signal pegs the S-meter you can also 
reduce the receiver gain by counterclockwise rotation 
of the RF control. The S-meter pointer will always ad- 
vance up-scale as the RF control is rotated counter- 
clockwise, as a visual reminder that the gain of the 


radio has been reduced. 


AF gain control 


Turn the inside knob to ‘increase or decrease the 
volume, _ aes 


(5) SELECTIVITY switch 


When an optional filter is installed, the radio's pass- 
band can be Switched to one of four different band- 
widths. 


The switch has five positions; AUTO, N,; M1. M2 and 
W, that are used to select the bandwidth. The M1 ,and 
N positions are not active until ‘the Optional filters are 
installed, see the accompanying chart. This switch 
should normally be set to the AUTO position. The IF 
bandwidth will then be selected for optimum receiver 
characteristics, according to the MODE that has been 
selected. Manual override is possible by simple rota- 
tion of the SELECTIVITY control, 


3-1-2. -Rear Panel 


) ACC 3 terminal 


Spare RCA type terminal. No internal connections have 
been made. 


(2) AFSK IN terminal 
AFSK input terminal. 


(3) AFSK OUT terminal 


Constant level AF output terminal for AFSK operation. 


(4) ANTI VOX control 


VOX operations are sometimes difficult with high 
Speaker volume control settings. The ANTI VOX con- 
trol is used to reduce the tendency of the VOX to acti- 
vate from inputs from the speaker. The ANTI VOX 
control is not active when headphones are connect- 
ed, for obvious reasons! 


® 


(5) DELAY control 


This control adjusts the ““‘hang-time’’ that the radio will 
remain keyed after voice input has stopped. 


“©? 
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6) VOX GAIN control. 


This control adjusts the sensitivity of the VOX ampli- 
fier. Adjust this control for your personal preference. 


VOX GAIN 


é Q* 
@ ACC 1 jack 


This jack is designed for connection of the 6-pin DIN 
connector supplied with the optional interface unit. 


(8) EXT. SP (External speaker) jack . 
This jack is for connection of an external speaker. 


(Q) DC power connector ; | 
This is used to connect the DC power supply. 


KEY jack 


Using shielded line, connect a 1/4” phone plug to this 
jack for CW operation. Open-terminal voltage is approx- 
imately 5.5 VDC. 


a) ANT (Antenna) connector 


This UHF connector should be attached to a suitable 
antenna for transmitting and receiving. The antenna ca- 
ble should be 50-ohm coax, terminated with a PL-259 
connector. ah 


d2 GND (Ground) terminal 


To prevent electric shock, as well as RFI and BCI, con- 
nect the transceiver to a good earth ground. 


(28) Standby switch 


This switch is used when you want to manually con- 
trol transmit or receive. 

SEND: Places the radio into transmit. 

REG: Places the radio into receive. 


The Standby switch is also used to clear an entry dur- 
ing direct entry of VFO frequencies, or when entering 
a memory channel. 


(29) ALC/PWR/SWR meter switch 


ALC meter 
Used to monitor the drive level in USB, LSB, and AFSK 
modes. 


PWR meter 
Used to indicate the output power. Note that this meter 
is a peak reading meter, not an average reading meter. 


SWR meter 

Used to indicate the Standing Wave Ratio of the an- 
tenna and feedline connected to the ANT connector 
when the AUTO/THRU switch is in the THRU position. 


80) ATT (Attenuator) switch 


The incoming receive signal level is attenuated by ap- 
proximately 20 dB when this switch is activated. 


When the incoming receive signal is very strong (20 
dB over S-9), the signal should be attenuated to pre- 
vent distortion of the signal, thereby stabilizing the 
receiver performance. This is easily done by activat- 
ing the ATT switch. This control is also useful when 
a strong signal is near your desired signal, while some 
loss will occur to the desired signal as well as the un- 
desired signal, the use of the attenuator will sometimes 
allow you to complete the OSO. 


31) NB (Noise Blanker) switch 


When pulsating noise, such as that caused by automo- 
bile ignitions is encountered, place the NB switch ON. 
This will provide approximately 40 dB‘s of attenuation 
to this interfering signal. lf there is no noise present, 
the switch should be in the OFF position. This switch 
will not help to eliminate atmospheric or line noises, 
only pulse type noise. 


82) VOICE switch 


When the optional VS-1 voice synthesizer unit is in- 
Stalled the operating frequency will announced 
whenever the VOICE switch is depressed. For a dial 
frequency of 14.200.0 the frequency will be an- 
nounced as: ‘‘one’’, ‘‘four’’, ‘point’, “tWO. 7 Zero", 
ZO LO eo eT Ous a tery ae ey 
Please refer to page 28 for installation instructions con-. 
cerning the VS-1 Voice Synthesizer. 


3-2. RECEIVE 


POWER switch: OFF. 


SQL control: 
Fully counterclockwise. 


POWER a p ? 
oft mMic~@— car sar—®) notcu) 
fans foe ae ces. 
Copel el stayaie) ape 
VOICE ND ATT Cn Gk LEY [ed pe 8 2 Ge) B 
QWAIRT- Tumne [Pw 8G oC 2 
oa OQ a= eS = - ce % ee RF gain control: 
KENWOOD['S: 4408) omen MERE SS ee Fy clockwise. 
a / li Jj o—Io a) ke AE—~@)— Ar y 
A E:se) use] Vee SON < ? AF F 
Standby switch: “Bl ia in a oy — as (ieee 2- ay cris 
REC V esK ; cae 
REC THRU OFF ieeliay J ee Eel 4 A 3 clockwise. 
jebo ee — oer en eS 
SoS esos (ev 7 [scan] Gian) == FLOCK PROC NOTCH Se 
0006 = vr = ‘ Mi 
oes OSes 5 cae : 
MIC ie ees I coe i" ae OFF ‘OFF stow w 
aN Sra Simona 
RIT switch: OFF 
MODE keys TUNING dial (VFO) 


3-2-1. Initial setting 

1. Preset the controls as shown in the 
illustration above. 

Place the POWER switch to ON. (During fixed- 
Station operation you must first turn ON your DC 
power supply, the PS-50 is recommended.) 

The meter will illuminate and a frequency will ap- 
pear in the display. 

- Set the BAND switches for the desired band. If you 
desire to tune a frequency other than one of the 
amateur radio frequencies, place the 1 MHz switch 
ON. With the 1 MHz switch ON the UP/DOWN 
Switches will advance the frequency in 1 MHz 
steps, rather than thru the amateur radio bands. 
Select the desired MODE using one of the mode 
switches. 


Notes i= es —— 

1. By international convention amateur radio fre- 
quencies below 10 MHz utilize the LSB (Lower 
Sideband) mode, and frequencies of 10 MHz 
and above use USB (Upper Sideband), 

. The TS-440S automatically selects the normal 
mode for you. The exact changeover point is 
9.5 MHz. You can override this selection by 
pressing the desired mode switch. 


accompanying 


Pal 


. Adjust the AF gain control for the desired volume. 
Slowly rotate the TUNING dial until the desired sig- 
nal can be heard clearly. 

. The desired receive frequency can also be entered 
directly by using the numeric keypad. For details 
of this operation please refer to the “Direct key- 
board frequency entry’’ section on page 13. 


Ae 


3-2-2. CW zero-beat Operation 


Zero-beat operation with a station 

Operation 

1. Set the RIT/XIT switches to OFF. 

2. When an optional filter is not used, tune the TUN- 
ING dial so that the receive beat frequency is ap- 
proximately 800 Hz. You can check this by turning 
the VOX OFF, and then closing your CW key. Then 
by using the sidetone oscillator, and the incoming 
receive signal you can zero-beat by turning the 
TUNING dial until the two tones are the same fre- 
quency. . 

- When the YK-88C filter is used the simplest method 
to use is to adjust the TUNING dial for a maximum 
S-meter deflection. 


during CW mode 


Reception at the desired 

Operation. 

1. After zero-beating turn the RIT Switch ON, and ad- 
just the RIT control for the desired pitch. 

2. Adjust the IF SHIFT 
nal level. 


pitch after zero-beat 


control for the strongest Sig- 


Your frequency ' Displayed frequency 


Receiver carrier frequency~, | 
(BFO) 


Transmit-Receive frequency 
' (Displayed frequency) 


800Hz 


Beat note 


Tuning for CW Operation 


(3) ACC 2 jack 


Terminal numbers and their applications are as follows: 


View from the 


rear panel}. 
13-pin DIN plug 
Application 


No connection 


No connection 


Data output 


Output level is fixed regardless of the 
AF control setting. 

Output voltage: 

300 mV or more at maximum re- 
ceiving input with 4.7 kQ load. 
Grounding (The shielded wire of the 


audio output terminal is connected 
here.) 


No connection 


No connection 


No connection 
Grounding 
Signal input from the MIC jack is mut- 


MIC mute 


No connection 


Data input Input terminal for data communica- 


tion. In SSB, MIC gain can be con: 
trolled by the MIC control. 

Input voltage: 

500 mV or less 

(SSB: Voltage starts deflecting ALC. 
FM: Voltage providing +: 3.0 kHz 
modulation ratio.) 


GND Grounding (The shielded wire of the 


audio input is connected here.) 


Standby terminal 
Grounding transmits. 


Standby 


REMOTE connector 


Note: - $< _______. 
When the control relay is used refer to section 5-8-10. 


+12 VDC ON transmit GND 
max. 10 mA. 


~ ALC input 


From standby switch ols k 
(PTT circuit for foot switch) peaker output 


®O @ 


Internal wiring 


View from cord 


CW OOFF_SEMI_ FULL 


VOX OFF 


VOX/BREAK IN switch 


VOX (Voice Operated Switch) operation is possible in 
LSB, USB, FM or AFSK mode operations. To activate 
the VOX circuitry place the VOX switch ON. 


This control is also used to select either Full or Semi 
automatic break-in. 


1 


3-3-2. CW mode 
Set MODE keys to CW and set the Meter switch to 
ALC. 


ALC PWR SwrR 


Placing the Standby switch to send and depressing the 
CW key will Cause the radio to transmit. 


break-in mode by simply depressing the key, with the 
Standby switch in the REC Position. 


Adjust the CAR control until the meter deflection is 
within the ALC zone. 


ALC. zone 
* SEMI and FULL break-in 


Two break-in methods are Provided with the TS-440S 
transceiver, SEMI and FULL break-in. With either break- 
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accurate readings. 
pt neitoriasl Beek 


(b) Full-automatic break-in 
Depressing the CW key will automatically place the 


OFF SEMI FULL 


(to 


VOX OFF 


rier for tuning simply place the Standby Switch to 
the SEND Position. 


3-3-3. FM mode 


amateur radio band. Place the MODE key to FM and 
the Meter SWitch to ALC. 


ALC _ PWR SwrR 


Geer 


Press the microphone PTT Switch or place the Stand- 
by switch to SEND. 


Adjust the CAR contro} until the meter deflection is 
within the ALC zone. This will Provide full power in the 


S ctaiets “oad 


ALC zone 


Notes: aL See 
1. The FM POWer output May fluctuate if running less 


Pes 


3. The PWR meter reading may not be accurate with 
high SWR values. Use a good antenna for the most 


Saat ae eel 


3-2-3. Direct keyboard frequency entry 


Direct keyboard entry of the frequency is possible us- 
ing the numeric keypad on the TS-440S. This allows 
rapid changes in frequency without the delays encoun- 
tered when using other tuning methods. 


1. Select the VFO mode. 


2. Press the ENT key. The display will indicate 


wr 


A VFO mars: 
Lone | oe ng ee 


a 


3. Enter the desired operating frequency from Most 
Significant Digit to the Least Significant Digit. You 
do not have to enter trailing zeros, but you must 
enter a leading zero for frequencies between 1 and 
3.99999 MHz or two leading zeros for frequencies 
between 0.1 and 0.99999 MHz. (03.500.00 MHz). 


A VEO a Pee ar" 
cli’ Crane ete 
Bae | 


4. After the last digit has been entered press the ENT 
key again to signify you want the radio to change 
frequency. If you entered the frequency down to 
the nearest 10 Hz a beep will sound and the radio 
will automatically change to the new frequency 
without the need of pressing the ENT key for the 
second time. 


rit Avro ind ‘ 
PI ay Tet ea) ta 
bee y fel (SEs Ee hay 


For example: To enter 14.200.00 MHz there are 
two methods: 

Method one: Press [ENT], [1], [4], [2], [ENT]. 

Method two: [ENT], [1], [4], [2], [0], [O1, [0], {0}. 


- ~~ A VFO Per tg eeerr ee Te 
YR Oey PS ey bd hal BY 
ed haba thal ad WEY 8] 
Note:——----_______-_ = snap 


Attempting to enter a frequency outside the tun- 
ing range of the radio will cause the display to return 
to aa rf 


5. If you make a mistake while entering the frequen- 
cy and have not yet pressed the ENT key, or en- 
tered the final digit, you may cancel the input by 
pressing either the CLEAR key or standby switch. 


3-2-4. AM reception 

There are cases during AM broadcast reception, where 
interference in noticeabie when SELECTIVITY is W, but 
the intelligibility is poor with the radio in the M2 posi- 
tion, due to a lack of high frequency response. If this 
condition occurs place the SELECTIVITY switch to M2 
and rotate the TUNING dial +/—1 kHz from the center 
frequency. It should be possible to find a point where 
the interference will be a little greater, intelligibility 
should be improved. 

Another method utilizes the execellent receiver stabil- 
ity of the TS-440S by selecting USB or LSB and tun- 
ing to one of the sidebands of the AM Signal. The only 
disadvantage to this method is that a 5 Hz beat tone 
might be detected along with the desired receive signal. 


3-3. TRANSMIT 


3-3-1. SSB (USB, LSB) mode 

1. Set the MODE keys to USB or LSB. By internation- 
al convention frequencies below 10 MHz utilize the 
LSB (Lower Sideband) mode, and frequencies 
above 10 MHz use USB (Upper Sideband). The ac- 
tual switchover point on the TS-440S is 9.5 MHz. 
The TS-4408S will select the proper mode when you 
tune to the desired frequency. You can override this 
by simply pressing the desired mode key. 


2. Set the Meter switch to ALC. 


ALC PWR SWR 


ilar 


3. Press the microphone PTT switch, or set the Stand- 
by switch from REC to SEND. 


4. Speak into the microphone and adjust the MIC gain 
control so that the meter deflection does not ex- 
ceed the ALC zone on voice peaks. 


Note: —— ee 
Adjustment using the ALC meter provides greater ac- 
curacy than if you try and use the power meter for ad- 
justment. Never adjust for ALC deflection above the 
ALC zone, as this will cause distortion of the transmit- 
ted audio signal. 


ALC zone 


Note: 
Do not exceed the ALC zone on voice peaks. 


13 


meter band (LSB), Channels 40 through 49 to the 20 
meter band (USB), Channels 50 through 59 to the 15 


scan function to automatically recall the stored fre- 
quencies on a group basis. 


3-6-1, Memory Entry 

1. With the TS-440s in the VFO mode, select the 
desired Operating frequency and mode as described 
iN previous sections. 


3. Select the desired memory channel using one of the 
three methods described below. 
a. Turn the TUNING dial until the desired channel 
Number is displayed (One revolution of the dial 
Cover about 10 channels). 


M. CH a PAN es 
~ 3 
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c. Use the UP/D OWN switches and/or microphone 
UP/DOWN Switches to scroll thru the different 
memory positions. 


3. Press the Mm key. The Stored data wil be trans- 
ferred to the active VFO allowing you to begin tun- 
ing from that point. The TS-440S automatically 
returns to the VFO mode when the Mi>\/ key is 


transmit data. The TS-4408S will then automatical- 
ly enter the SPLIT mode. 
3. This Operation will not function if no data is con- 


¢ Subaudible tone 

An optional subaudible tone unit TU-8 is available for 
installation in the TS-440S for accessing 10 meter FM 
repeaters. This tone js activated whenever the 
TS-440S is in the SPLIT mode. 


3-3-4. AM mode 

Set the Meter switch to PWR. 

Set the MODE key to AM. 

Place the Standby switch to SEND, 

Adjust the CAR control so that the meter indicates 
25 watts. 

Place the Meter switch to ALC. 

Adjust the MIC gain control so that the meter 
deflection does not exceed ALC zone on voice 
peaks. 


FON 


Oy or 


3-4. AUTOMATIC ANTENNA TUNER 
(The AT unit AT-440 is required for 
this function.) 


The automatic antenna tuner Operates within the 
amateur radio bands from 3.5 thru 29.7 MHz. 


1. Ensure that an antenna designed for use within the 
band you intend to Operate On is properly connect- 
ed to the antenna terminal. 


2. Set the AUTO/THRU switch to the AUTO position. 


3. Place the AT TUNE Switch to the ON position. The 
AT TUNE indicator will light and the tuner will be- 
gin tuning. Then the CW mode indicator will light. 


4. After a short period the AT TUNE indicator will go 
OFF and the motors will stop turning. 


5. Place the AT TUNE switch to OFF. 


6. Tuning is now completed. You may now carry out 
normal communications. 


Notes =e ee ee -~ - 

1. When the AT TUNE Switch is ON and the AT indi- 
cator lights but then goes out immediately it is an 
indication that the antenna was not that far off 
resonance and that tuning has been completed. 

2. Normal operation is not possible until the AT TUNE 
Switch has been turned OEE: 

3. If the motors do not Stop turning after approximately 
30 seconds, place the AT TUNE Switch to OFF, and 
then back to ON again. The tuner will attempt to 
tune again, and should find a good match. If the 
tuner will not stop after several tries it indicates 
some problem exists with the antenna system. 
Readjust the antenna and feedline before attempt- 

ing to tune again. 


CN ee TS 


3-5. DUAL DIGITAL VFO’s 


Operational convenience can be enhanced thru the use 
of both VFO A and VFO B. 


3-5-1. Why two VFO's 

Occasionally DX Stations will utilize an operational 
Procedure known as split frequency operation. When 
the DX station is in this mode he will be transmitting 
On one frequency and receiving on another. This is 
done in order for the DX station to be able to recog- 
nize the calls of Stations during pile-ups. 


Older transceivers required the use of an external VFO 
to allow this split frequency operation. The TS-440S, 


increase the Operators convenience when faced with 
this type of operation. The use of these controls is dis- 
cussed below. 


3-5-2. Split frequency 

{a) A=B switch 
Depressing this Switch causes the data contained 
in the inactive VFO (the VFO that is not currently 
being displayed) to change to the same data con- 
tained in the active VFO {the one currently dis- 


played). Both the frequency and mode are 
changed. 


For example: VFO A is set at 7 MHz in LSB, and 
VFO B is 21 MHzin USB. VFO A is the active VFO 
(show on the display). Depressing the A=B switch 
will cause VFO B to change to 7 MHz in LSB. - 


(b) A/B switch 
Allows selection of the desired active VFO. Each 
time this switch is depressed the active VFO will 
alternate between VFO A and VFO B. 


{c) SPLIT switch 

Allows the use of one VFO for transmit, and the 
other for receive (Split Frequency Operation). For 
example: VFO A is the active VFO, and VFOB is 
the inactive VFO, Depressing the SPLIT switch will 
cause the TS-440S to receive on VFO A and trans- 
mit on VFO B. The mode of reception and trans- 
mission will follow the mode contained in the 
appropriate VFO memory, It is possible to work 
cross band, cross mode if desired. 


To avoid confusion during contest, or pile-up oper- 
ations we recommend using VFO A for receive and 
VFO B for transmit. 


{d) T-F SET switch 
Depressing this switch will allow you to rapidly set 
or check the transmit ‘frequency, during SPLIT 
operations, without the need of actually trans- 
mitting. 


This switch is especially convenient when you are 
trying to locate the transmit frequency of the sta- 
tion currently in contact with the DX station, since 
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Example 1 Example 2 


Group 2 Group 1 Group 2 
CH20 CH29 CH10 CHI9. CH30 CH39 


4. You can Stop scanning, or resume scan using the 
Same methods described above for the entire 
memory scan. 


3-7-2. Program scan 
Two Programmable scan ranges are provided on the 
TS-440S transceiver. PG,S-] (Program Scan range 1) 


To initiate PG.S 
1. Press the VFO/M key to select VFO operation. 


2. Press and hold the SCAN key. 


3. To initiate PG.S 1 press the 6 key, and then release 
both the 6 and the SCAN keys. Scan will begin on 


=PG:S-1=., 
Che. CH? 
14.010. 00 '4. 100. 00 
Cw 
a 


CH9 
!4, 200. 00 14,320.00 


Fa PGs-1— fe POS 2 oe 

CH6 CH7 CH8 CHa 
a leucine a a mace ae 
USB ‘ 


OMETO stop scanning press the aa ate Switch, or the 
CLEAR key. Pressing the SCAN key allows scan to 
resume from the point you stopped. 
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Note: Sys ee ee 
The TS-440S microprocessor remembers the various 


press the SCAN key. 


Example 1: Memory mode 
Previously Programmed memory scan 
data was to scan channels 20-29 and 
40-49, 

To scan this SaMe range again simply 
press the SCAN key. 

Example 2: VFO mode 
Previously entered program Scan data 
was to scan both PG.S1 and PG:S2. 
To initiate Program scan over these two 
ranges again Simply press the SCAN key. 


The TS-440S will Continue to execute scan according 
to the above Parameters until you manually change the 
information. This saves aq lot of key strokes if you al- 
ways scan the same ranges, etc. 


3-7-4, Memory channel lockout 

This transceiver has a memory channel! lockout func- 
tion which allows you to temporarily Skip unwanted 
memory channels during Memory scan. 


1. Press the VFO/M key to enter the memory mode. 
2. Select the memory channel that YOU want to Skip 


4. A decimal Point will appear in the M.CH display to 
indicate that the channel will be Skipped. 


— 


~ 
& 
~ 

~J 
— 


Cebebay Na Pies Sry 
SS ng eo e eee ee 

5. To cancel the lockout, select the desired Channel] 
and then press the CLEAR Switch. The decimal 
point will go out indicating that the channel will 
again be scanned. 


tained in the displayed memory channel. 
4. Data in the VFO is replaced by the memory data. 
Memory data is not lost during this operation. 


3-6-3. Transferring data between memory channels 

1. With the TS-440S in the memory mode, press the 
M.IN key and scroll to the channel! that you want 
the data to be transferred to. 


ee uh PARLE Tp Ra Rae Ty 
RP MA wil ih Saf Li % 


2. Press the M.IN key. The frequency and mode of the 
memory channel] that appeared before you pressed 
the M.IN key will duplicated in the new channel. 


(Tis, welll A sete Tey 
Oe) ie U Ke Es ef tf 


3-6-4, Entering/Transferring data in the split fre- 

quency channels 

Separate transmit and receive frequencies may be en- 

tered into memory channels 90 through 99. The proce- 

dure is similar to that given for the other channels with 
the following exception: 

1. The active VEO frequency and mode is stored in 
the receive memory, and the inactive VFO frequen- 
cy and mode is stored in the transmit memory, 
regardless of whether the SPLIT function is ON or 
OFF: 

2. The RIT offset is Stored in the receive memory, and 
the XIT offset in the transmit memory. 

3. When data is transferred from the general memory 
section into the split frequency memory section the 
transmit and receive frequencies will be the same. 

4. Only the receive memory will be transferred into 
general memory during transfer operations from the 
Split memory area. 


3-6-5. Clearing a memory channel 

Two methods may be used to clear a memory 
channel: 

1. M.IN switch 

Transferring information from a vacant channel, i.e. one 
that has no stored information, thru the use of the M.IN 
Switch, as described previously in section 3-6-4 is one 
method of ‘clearing’ a memory channel. 

2. ENT switch 

Data may also be erased by depressing the ENT key 
While depressing the CLEAR key. 


3-6-6. Memory recall 

Fixed channel type recall is possible when using the 

VFO/M key to recall memory channel information. The 

Stored frequency cannot be changed, although the 

RIT/XIT function is active. 

1. Press the VEO/M key. The memory channel num- 
ber, mode, and Stored frequency data will be dis- 
played. If a channel contains no data, only the 
channel number will be displayed, 


2. Select the desired memory channel! using the 
methods described under Memory Entry section. 


3. To return to the VFO mode; press the VFO/M key, 
again. 


Notes: 

1. RIT/XIT will be cancelled when the TS-4405 is 
switched from the VFO mode to the memory mode, 
but will be restored when the TS-440S returns to 
the VFO mode. 

2. When the TS-440S iS switched from the memory 
mode to the VFO mode, the VFO will be set to the 
RIT/XIT variable Specified when the data was 
programmed in to memory. 


Soret et eS eee 


3-7. SCAN 


3-7-1. Memory scan 
Memory scan Operates from memory channel 00 thry 


entered are scanned. 


To initiate memory scan of all memory channels 
1. Press the VFO/M key to select the memory mode. 


channel! 00, or the lowest numbered channel con- 
taining data, 

3. You can Stop. scanning by pressing the CLEAR or 
microphone PTT switch. Pressing the PTT Switch 
will allow you to continue scanning from the point 
that you stopped, and pressing the CLEAR key will 
allow you to start scanning from the beginning. 

4. To resume scan press the SCAN key again. 


To initiate memory scan of specific memory channel] 

groups 

1. Press the VFO/M key to select the memory mode. 

2. Press and hold the SCAN key. 

3. You may specify which memory groups you want 
to scan by depressing the key that corresponds to 
the ten position of the memory channel group. 


[0 eae Memory channels 00 thry 09 
in RR Memory channels 10 thru 19 
Lat ee ee Memory channels 20 thru 29 
BEE owe Memory channels 90 thru 99 
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4. CIRCUIT DESCRIPTION 


4-1. GENERAL DESCRIPTION 


The TS-440S utilizes double-conversion for FM trans- 
missions, and triple-conversion for all other transmis- 
sion modes, and for all modes in receive. The 
intermediate frequencies are 45.05 MHz, 8.83 MHz 
and 455 kHz. 

A wide dynamic range is made possible thru the use 
of 2SK 125 junction FET’s in the receiver section’s 1st 
and 2nd mixers, and by a 3SK73 dual-gate MOS FET 
in the 3rd mixer. 

An integrated circuit balanced modulator (AN612) is 
used in the 1st transmitter mixer and ZOK 1122's are 
used in the 2nd and 3rd mixers. The PLL circuit, con- 
sisting of 5 loops, and the digital VFO are controlled 
by a single reference oscillator circuit. IF SHIFT and 10 
Hz tuning steps are provided thru the use of this 
system. 


4-2. TRANSMITTER SECTION 


The incoming microphone audio is routed to the IF unit 
where it is amplified by the microphone amplifier and 
then distributed to the SSB, FM and VOX circuits. The 
SSB signal is applied to the balanced modulator, then 
amplified and converted to the Ist IF frequency of 455 
kHz. This DSB (Double Side Band) signal is filtered to 
obtain the SSB signal. The SSB signal is mixed with 
the local oscillator frequency of 8.375 MHz in the 1st 
mixer to obtain the 2nd IF signal of 8.83 MHz. This 
Signal is filterd by a CF (Ceramic Filter) to remove the 
unwanted by-products of the mixing action. The 
filtered output is applied to the RF unit. 

In the RF unit the Signal is mixed with the WEEOSe 
frequency of 36.22 MHz by the 2nd mixer to obtain 


with the VCO Signal in the 3rd mixer to obtain the 
transmit frequency which is applied to the Final unit 
Via a LPF (Low Pass Filter). The Final unit amplifies the 
signal to the desired power level and then routes the 
signal thru an additional LPF to the antenna terminal, 


4-3. RECEIVER SECTION 


The incoming signal for the antenna is fed to the 
receive band-pass filters in the RF unit, via a front panel 
controlled attenuator circuit. Selection of the desired 
BPF is accomplished thru data supplied from the Con- 
trol unit. Signals from the BPF are mixed with the VCO 
Signal in the 1st RX mixer to obtain the 1st IF frequen- 
cy of 45.05 MHz This signal is filtered by a MCF 
(Monolithic Crystal Filter) and applied to the 2nd RX 
mixer. This mixer combines the 1st IF frequency with 
the HET OSC frequency of 36.22 MHz to obtain the 
2nd IF frequency of 8.83 MHz. 

The 2nd IF frequency is Split into two paths, one to 
the noise blankar circuits, and the other past the noise 
blanking gate to the 2nd IF filter. The signal that is 
taken from the output of the 2nd IF filter is applied to 
the 3rd RX mixer, via a buffer amplifier, where it is 
mixed with the local oscillator frequency of 8.375 
MHz, to obtain the 3rd IF frequency of 455 kHz. 
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This 3rd IF frequency is either amplified and then 
demodulated by the FM detector IC, for FM operation, 
Or applied to the 455 kHz filter. After filtering the Sig- 
nal is amplified and applied either to the SSB or AM 
detector circuits. 


4-4. CIRCUIT BOARD DESCRIPTION 


The TS-440S contains the following major units: 
RF unit, IF unit, Control unit, PLL unit, Filter unit, AT 
unit, etc. A brief description of these units follows. 


4-4-1. RF unit (X44-1 680-00) 

The receive section of this unit includes the BPF’s for 
each band, the 1st RX mixer, a 45.05 MHz MCF, the 
2nd RX mixer, noise blanker circuits, and an 8.83 MHz 
MCF. The transmit section includes the 2nd TX mix- 
er, 3rd TX mixer, amplifier circuits, FM microphone am- 
plifier circuit, microphone limiter circuits, and four 
VCO’'s required to cover the frequencies from 100 kHz 
to 30 MHz. 


4-4-2. IF unit (X60-1300-00) 

The receive section of this unit contains the 8.83 MHz 
filter, 3rd RX mixer, 455 kHz filter, detector, and low 
frequency amplifiers. The transmit section contains the 
microphone amplifier, balanced modulator, 1st TX mix- 
er, 8.83 MHz filter, etc. This unit also includes the tim- 
ing circuit which controls the CW break-in Circuit, and 
the 8.375 MHz local oscillator circuit. 


4-4-3. Control unit (X53-1450-00) 

The unit is centered around the main microprocessor, 
and provides a wide variety of control signals for all 
the various units. 


4-4-4. PLL unit (X50-2050-00) 
Five PLL loops are provided, as well as the reference 
crystal oscillator (36 MHz). 


4-4-5. Final unit (X45-1470-00) 

This unit amplifies the TX RF signal for transmission. 
TS-440S has an output of 100 W. This is accomplished 
by utilizing a three-stage final amplifier section having 
a relatively low collector loss figure, and a high effi- 
ciency cooling system. 


4-4-6. Filter unit (X51-1340-00) 

Provides for a high quality transmitter output by reduc- 
ing unwanted harmonic emissions. This unit also de- 
tects the forward and reflected power sensing circuits 


for ALC, SWR and Antenna Tuner Circuits. 


4-4-7, Automatic Antenna Tuner unit (X57-1 150-00) 
This unit consists of the tuner and control sections. The 


variable capacitors which form the actual tuning cir- 
cuit. The control section takes the information provid- 
ed by the filter unit, as well as band and frequency data 
provided by the RFunit to contro} the variable Capaci- 
tors, and switching off the coil. The automatic anten- 
na tuner operates from 3.5 thru 29.7 MHz. 


3-8. AFSK 
3-8-1. Reception 


Note: —- - 
An RTTY terminal iS required to receive and dis- 
play/print the RTTY Signal. 


1. The AFSK mode utilizes the LSB Carrier frequency, 
which conforms to international conventions, 

2. When the optional YK-88C filter is installed, the nor- 
mal receiver bandwidth is 500 Hz when the SELEC- 
TIVITY switch is set to the AUTO position, and the 
MODE switch is in AFSK, 

The accompanying diagram illustrates the relation- 
ship between the Carrier and the Passband width. 

Sus BOLI demodulated AFSK signal is Sent from the 
AFSK OUT terminal on the rear panel. 

4. This completes the Preparation for using the AFSK 
mode, 


Note: — — a — 
Before connecting the terminal you shou 


contents of the instruction Manual provided with that 
terminal unit. 


——— aot na - eet 


ae 

fe ae tee 

ng signal $53) RTTY 

REERBE- GREER : wave 

ee ie (F 1) 

sa ee + [recover -TReception 

RTTY device , | 
AFSK receive Signal { \-~~----____ = 


AFSK OUT 


The figure below shows the frequencies relationship, 


ree ee 


2 _ 
Fy 
| 
ie tap al Bh 


14.09771MHz 14.09788MHz 14.10000MHz 
SPACE MARK RX CARRIER 


3-8-2, Transmit 


ieee ses —— aa a ann LT 


Note: 
Key down periods of 1 hour will require a cool down 
period of approximately 30 minutes. The PS-50 
heavy-duty Supply is recommended for continuous 
duty transmission. 


A — 


1. Ensure that your terminal is set up for AFSK type 
keying. 

2. Connect the terminal units AFSK output jack to 
TS-440S AFSK IN jack, and the terminal unit’s 
AFSK input jack to the TS-440S AFSK OUT jack 
on the rear panel of the transceiver. The terminal 
units standby (PTT) terminal should be connected 
to the standby terminal on the REMOTE connector 


Id review the 


of the TS-440S. (See page 11 for the REMOTE ter- 
minal pin configuration. ) 

3. Place the MODE key on the TS-4405 to AFSK, and 
the Meter switch to ALC, 

4. To transmit, either place the SEND/REC Switch on 
the TS-4405 to SEND, or use the PTT signal from 
your terminal unit. 


control setting. A mid-scale ALC reading will yield 
full power output, 

Notes: — 

T. AFSK Operation requires terminal unit designed to 
Supply this type of Operation. You cannot use FSK 
tones with an AFSK jack! 

2. The AFSK oscillator circuit should provide audio 


tones of 2125 and 2295 Hz. Lower tones may 


3. The TS-4405 and RTTY terminal unit should use 
separate power Supplies, in order to prevent RFI 
(Radio Frequency Interference). 

4. During AFSK mode operation, the microphone 
Switch should be OFF or ground pin No. 9 of the 
ACC 2 jack, or the microphone disconnected, if you 
are using the AFSK jacks on the rear panel. 

5. The AFSK input level should be less than 100 mv. 

a ee ae oe OO eee 

3-8-3. AMTOR Operation | a 

For AMTOR Operation, you should reverse the trans- 

mit/receive input polarity on your AMTOR terminal, 


the USB mode on the TS-440S.. 

During AMTOR Operation, the microphone Switch 
Should be OFF, or ground pin No. 9 of the ACC 2 jack, 
or the microphone disconnected, if you are using AFSK 
IN/OUT jacks on the rear panel. 


3-9. OPERATION WITH A LINEAR AMPLI. 
FIER 


The TS-440S may be operated with any conventional 


keying circuit, and returns approximately —8 to —1 
VDC ALC back to the exciter. Please note that in ord- 
er to operate full QSK (FULL break-in) the linear ampili- 
fier must ‘also be QSK capable. 
Refer to the REMOTE connector diagram on Page 11 
and section 5-8-10.. 


mended, since the bands are already suffic 
crowded. 


Symptom 


Probable cause 


The S-meter deflects and stays at a 
certain position even with no signal. 


a 


Signal is received, but no sound is 
heard, 


SSB received signal is extremely high 
Cut or low cut. 


1. Low AC line voltage. 
2. RF gain control closed. 


£5 Mr SOR LES) 
MODE key position is incorrect. 


IF SHIFT control is wrong adjusted. 


Frequency is not changed by pressing 
the BAND switch or turning the tuning 
control. 


Program scan fails. 
empty. 


Memory scan fails. 
Display goes out with VFO/M ON. 


played. 


F. LOCK switch is ON. 


Memory channel is 6 and 7 or 8 and Qare 


Memory is empty. 


When nothing is stored in the memory 
channel, a channel is displayed and 


blanked with only the decimal point dis- 


Corrective action 


ile 


Usea step-up transformer to raise the 
line voltage. 

Use a 12 to 16V battery. 

2. Turn the RF gain control fully 
clockwise. 


Change the MODE key to the correct 
mode. 


Set the control 
sition). 
Set F. LOCK switch to OFF, 


to the center (click po- 


Store the frequency. 


TRANSMISSION 


Symptom 


Probable cause 


Corrective action 


do not deflect.) microphone, 


justment. 


No output in SSB (RF and ALC meters 1. Open microphone cable or bad 


2. Low microphone gain. 


VOX does not operate, 1. VOX GAIN contro} too low, 
2. ANTI VOX control 


re ee oe 
VOX trips by Speaker output. 


ANTI VOX control requires adjustment. 


1. Check the microphone. 
2. Increase the MIC gain control. 


rl 


See section 3-1-2, VOX GAIN control}, 
requires ad- 


See section 3-1-2, ANTI VOX control. 


No output in CW 


The key plug is incompletely inserted or 
KEY contact failure. 


Linear amplifier does not key. 1. Internal connector was not moved. 
2. REMOTE connector is miswired, or has 
@ poor contact. 


5-5. MICROPROCESSOR BACK-UP LITHIUM 
BATTERY 


A lithium battery is contained in the transceiver to retain 
memory. Turning off and POWER switch, disconnec- 
ting the power cable, or a power failure will not erase 
the memory. The battery should last for approximately 
five years. When the battery discharges, an erroneous 
display may appear in the display. Lithium battery 
replacement should be performed by an authorized 
KENWOOD service facility; either your KENWOOD 
dealer, or the factory, since this unit contains CMOS 
type circuitry. 


Notes: : - 

1. When the lithium battery is replaced, the 
microprocessor must be reset, using the procedure 
in section 5-6, 

2. When the lithium battery fails, the radio’s microcod- 
ed functions are NOT affected. Only information 
stored in memory will be cleared. 


22 


1. Insert the key plug fully. 

2. Turn the CAR control clockwise. 
1. Move the connector as described in 
section 5-8-10. 
. Correct wiring. 
pee eae Eee ee ae 


5-6. MICROPROCESSOR RESET 


When the microprocessor has functioned erroneously 
Or when setting the transceiver in the initial State, 
Switch on the power with the A=B switch pressed. 


Note: POUR IET oer ae cataract eee, a 


The microprocessor can be easily reset. However, only 
perform this operation when necessary since the con- 
tents of memory are cleared by resetting. 


5-7. ORDERING SPARE PARTS 


When ordering replacement or Spare parts for your 
equipment, be sure to Specify the following: 

Model and serial number of your transceiver. Schematic 
number of the part. Printed Circuit board number on 
which the part is located, part number and name, if 
known, and quantity desired. Part numbers for most 
replacement parts is contained ‘in the service Manual 
(available as an option from your dealer). 


9. MAINTENANCE AND ADJUSTMENT 


5-1. GENERAL INFORMATION 


this manual. 


readable. 


Attempting service or alignment without factory 
authorization can void the transceiver’s warranty. 


Service note: — 
Dear OM, if you desire to correspond on a technical 


Please list: Model and Serial number. 


The question OF problem you are having. 
Please give sufficient detail to diagnose: other equip- ' 


ment in the station, meter readings and anything you 


When operated properly, the transceiver can give years 
of service without requiring realignment. The informa- 
tion in this section gives some general service proce- 
dures which can be accomplished without 


sophisticated test equipment. shipment! 
shipping. 

5-2. SERVICE 

Should it ever become necessary to return the equip- Notes: - 


description of the problems involved Also include your 2 
telephone number. You need not return accessory 
items unless directly related to the service problem, 3 


feel might be useful in attempting diagnosis. 


Ta See 


1. Record the date of Purchase, serial number and 
dealer from whom purchased. 
For your own information, retain a written record 
of any Maintenance Performed on the unit. 


chase showing the date of sale. 
Ce REE AOE TS ala : 


ee are 


5-3. CLEANING 


The knobs, front Panel and cabinet of the transceiver 


are likely to become Soiled after extended use. The 


Tag all returned items with your Name and call for iden- 
tification. Please mention the model and serial num- 
ber of your radio in any correspondence, whether 
phone or written. For future reference, record this in- 


5-4. IN CASE OF DIFFICULTY 


knobs should be removed from the transceiver and 


cease Li ee ee oes ee 18 renee 
transceiver, not by defective components. Examine 


and check according to the following table. If the 


The problems described in this table are failures caused 
iN general by improper Operation or connection of the 
RECEPTION 


ice station. 


Symptom 


Probable cause 


1. Bad power cable or connections. 
2. Blown power supply fuse. 
3. Power supply is OFF. 


Indicators do not light and no receiver 
noise is heard when the POWER 
Switch is turned on. 


Nothing is displayed or wrong digits 
are displayed when the POWER 
Switch is turned on, 


The microprocessor malfunctions. This 
occurs when the battery is old or the sup- 
ply voltage drops extremely on the occa- 
sion of consuming large current. 


1. SOL control fully clockwise. 

2. Microphone PTT switch is in the trans- 
mit position, and the TS4408 is in the 
transmit mode. 

3. SELECTIVITY Switch is set to “N”" or 

“M1"" and no optional filter is installed, 


No signal is received even when the 
antenna is connected. 


ets a ee 
An antenna is connected, but no siq- 


nal is received and the S-meter fully 
deflects. 


RF control is too low, decreasing the high 
frequency circuit gain, 


Se a eet 


2. Turn the POWER Switch on again. 


2. Set the PTT Switch to the receive 


3. Ensure the SELECTIVITY Switch is set 


problem persists, contact an authorized agent or sery- 


Corrective action 


. Check cables and connections. 
2. Check for the Cause of the blown fuse 
and replace the fuse. 


1. Adjust the Supply voltage to nominal 
voltage +10V with use of a boost- 
ing transformer. 

Use a 12 to 16V battery. 


- Turn the SQL control counter- 
clockwise. 


positon. 


to either "AUTO" “M2”, or Wi 
Turn the RF gain control fully clockwise, 
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5-8-3. Digital display calibration 

1. Removing the top cover, filter unit cover and the 
bottom covers from radio, and place the radio on 
its side with the antenna tuner area down. 

2. Remove the two screws that secure the rear of the 
IF unit to the chassis and raise the IF unit up 
towards the front panel. Connect the two pin end 
of the supplied calibration cable to connector num- 
ber 8 on the PLL unit, as shown in the figure. 

3. Connect the single pin end of the cable to the CAL 
terminal pin that is located along the back edge of 
the RF unit, near the large shielded area. 

4. Connect your antenna and tune to WWV. 

5. Using a small flat bladed screwdriver adjust trim- 
mer Capacitor TC1, near connector 8 of the PLL 
unit, for zero beat. Zero beat is the point where the 
two audio tones are oscillating at the slowest rate. 


Rear panel 


RF unit 
S 


a PLL unit 


A 


‘oy 
‘en 3 
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5-8-4. Optional 10 Hz display resolution 


If you would like 10 Hz resolution instead of the sup- 


plied 100 Hz display resolution, cut D66 as shown on 
the Control unit. 


1. Remove the top and bottom covers from the radio. 

2. Remove the countersink Screws (2 on each side) 
that secure the front panel to the chassis and gently 
pull the front panel forwards. : 

3. Remove the 5 small round head screws that secure 
the shield plate (2 on the top and 3 on the bottom) 
to the front panel, and remove the shield plate. 

4. Cut the lead of diode D66 located below the dip 
switch on the control unit. 

5. Reverse steps 1.—3. to reassemble the radio. 


Notes: a 0 me i ee 

1. When reassembling the radio make sure that you 
do not cut or pinch any wires between the chassis 
and front panel! | 

2. Do not alter the settings of the dip switch. They 
are factory adjusted, and damage or misoperation 
may result. 


Control unit 


5-8-5. CW zero beat frequency selection 


You may select between 800 Hz and 400 Hz zero beat 


adjustments in the CW mode by cutting diode D73 on 
the control unit. 


1. Remove the top and bottom covers from the radio. 

2. Remove the countersink screws (2 on each side) 
that secure the front Panel to the chassis and gently 
pull the front panel forwards. 

3. Remove the 5 small round head screws that secure 
the shield plate (2 on the top and 3 on the bottom) 
to the front panel, and remove the shield plate. 

4. Cut the lead of diode D73 located below the dip 
Switch on the contro! unit. 

5. Reverse Steps 1.--3. to reassemble the radio. 


Notes: 

1. When reassembling the radio make sure that you 
do not cut or pinch any wires between the chassis 
and front panel! 

2. Do not alter the settings of the dip switch. They 
are factory adjusted, and damage or misoperation 


may result, 
ee ee 


5-8. ADJUSTMENTS 


5-8-1. Cover removal 

Cautions; ———_______ —— a 

1. Before removing the cover, turn the DC power sup- 
ply’s power switch OFF and disconnect the power 
cable. 

2. Donot pinch wiring when opening or closing cases. 


Removing the covers 


Remove the top cover (9 Screws), filter unit cover (3 
screws) and the bottom covers (8 screws) from radio. 


Gn ee ee 


5-8-2. Internal view Switch unit PLL unit VS-1 (option) 


(A) Top view 


Switch unit—_. 


Tin 


Wt do iu 


Switch unit Switch unit IF unit 
{B) Bottom view 


Switch unit Switch unit be 


Switch unit 


Switch unit Re 


Switch unit 


Final unit . a 


iS 
ba 
ue 
Ee 


Filter unit 


RF unit 
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5-8-9. TUNING dial torque 


Turn the VFO knob while holding the silver ring. As the 
VFO knob is turned clockwise, drag will be increased, 


5-8-10. Linear amplifier control 


As delivered from the factory, the external keying re- 
lay for control of a linear amplifier is disabled. If you 
want to connect a linear amplifier connect the jumper 
wire on the Switch unit to the ON terminal as shown 
in the accompanying figure. 


Relay 
RL2 


Switch unit 
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Note: 


The control relay functions only when the jumper wire 
on board X41-] 610-N/14 is connected to the ON po- 
Sition, 


Ses 


—____.. 


Seca eee Sakae Sen 


Rear panel 


ANT <a NRSEeee 
freee 


Switch unit 


Bottom view 


5-8-6. Side tone level 

1. Remove the top cover. 

2. Adjust VR-9 for your reference. 
3. Replace the top cover. 


5-8-7. Beep tone selection 


The audio oscillator that provides the Morse Code sig- 
nal when you Press a mode ke 


4. Cut the lead of diode D65 located below the dip 


S of the dip switch. They 


are factory adjusted, jand damage or misoper- 
ation may result. i 
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{Earn a ae 


5 Ga 
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° See 
Geese ° 
‘ 


a Doevereinaisensooe = Siripnis in somes aes goes aces 
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AUTO 


No optional filter 


Fe 


Gini ese 
ey Sree ert 


£ 2:2. kKHe 
a "Glen tee 6 kHz 


cn nt La 


ae a 2.2 kHz 


6 kHz 
a ee 
2.1 kHz 


——.____No sound from the speaker 


yes ee Sst Se ray, 
sr ieee enn MODE 
SPTONAL cAYSTAt SELECTIVITY oa ; ————_. Terminal Connection 
LTE BINATIO SB 


os 


No sound from the Speaker 


nerves 


2.2 kHz 


500 Hz 


YK-88CN 


270 Hz 


ei) ink Pees lid 500 Hz 
LS ae 500 Hz 
YK-88S and YK-88C Ee i ee ee 
ual 2.2 kHz 


YK-88S and YK-88CN whe a (2.1 kHz 
age a AA 
__6 kHz 
1.8 kHz ar 500 Hz | 6 kHz | 
ee 500 Hz 
YK-88SN and YK-88C ; 18kHz z 
2.2 kHz a 
eee Se ano kee 
- _1.8 kHz _270 Hz 6 kHz 
es, 270 Hz 
YK-88SN and YK-88CN io 1.8 kHz 12 kHz 


ki pe _500 He 2 Ce ee *e 
N ie on. 
YK-88C and YK-88cN | iq 500 Hz_ te ite cw: 
M2 |- : 2.2 kHz 
Pie | 6 kHz 


6-2. VOICE SYNTHESIZER UNIT VS- 


INSTALLATION 


1. Remove the top cover from the radio. 


2. Remove the two screws on the rear of the IF unt 


1 


ay, Select the desired language t 
switch S-1 on the VS-1, ENG f 


Blue lead ; 


SSB 


SSB 


hat you want with 
or English, or JA for 


and raise the unit to allow access to the PLL unit. Japanese. 

3. Install the VS-1 in the area at the left Tear of the 6. Install the 4-pin plug on connector () O05 the IF 
PLL unit using the three SCreWs provided with the unit. Hie 
VS-1. 7. Reverse step 1.—3. . ‘ 

4. Install the 3-pin plug on connector JO1 and the 8. Turn on the Power switch and press the VOICE 


8-pin plug on connector JO2, 
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switch. The frequency will be announced. Adjust 


VR-1 for the desired audio output level. 


6. OPTIONAL ACCESSORIES 


The following accessories are available for more 
sophisticated operation of your transceiver. 


6-1. CRYSTAL FILTER INSTALLATION 


1. Remove the top cover from the radio. Be careful 
of the speaker lead, which may be unplugged. 

2. Remove the seven screws securing the IF unit to 
the chassis. 

3. Install the crystal filter in the appropriate location 
on the IF unit. The SSB filter goes towards the 
center and the CW filter towards the edge of the 
board. Solder the filter in place, and cut off the ex- 
cess lead lengths. 


Note: ——- 
When soldering use a low wattage iron (40 watts 
or less), and a high quality rosin core solder. Do not 
use acid core solder as this will eventually cause 
damage to the circuit board. Solder quickly, but en- 
sure that you have a good solder connection. ff the 
connection is dull, or looks crystalized you will have 
to remove the solder and try again. 


4. When installing the optional crystal filter, move the 
white or blue lead, or both to the appropriate ter- 
minal as shown in the chart On page 28. 

5. Replace the IF unit and secure with the seven 
screws removed in step 2. 

6. Reattach the speaker lead, and replace the top 
cover. 


Note: ~ he eee 


Two terminals are provided for the WIDE and SSB 
jumper. Either of the two terminals may be used 


» YK-88C CW FILTER 

Center frequency : 8,830.7 kHz 
Passband width - SOO Hz (=—6 dB) 
Attenuation bandwidth =: 1.5 kHy (— 60 dB) 
Guaranteed attenuation : More than 80 dB 


= YK-88CN CW NARROW FILTER 

Center frequency >: 8,830.7 kHz 
Passband width - 270 Heo G dB) 
Attenuation bandwidth 7 ded ikHz (= 60 dB) 
Guaranteed attenuation : More than 80 dB 


m YK-88SN SSB NARROW FILTER 

Center frequency > 8,830.0 kHz 
Passband width eel wOcKHizal=G dB) 
Attenuation bandwidth : 3.3 kHz (~ 60 dB) 
Guaranteed attenuation : More than 80 dB 


™ YK-88S SSB FILTER 

Center frequency >: 8,830.0 kHz 
Passband width > 2.4 kHz (—6 dB) 
Attenuation bandwidth : 4.2 kHz (~60 dB) 
Guaranteed attenuation : More than 80 dB 


YK-88C 


YK-88CN 


VK-S95N - 


SS8 FILTER 


YK- 88S OR YK-8BSN 


Cw FILTER 


af 


6-4. OTHER ACCESSORIES 


@ PS-50 HEAVY DUTY DC POWER SUPPLY 
Designed to match the TS-440S. Supplies regulated 


™ PS-430 DC POWER SUPPLY 
The PS-430 is a regulated DC power SUDply with high 
Current Capability. The Output is 13.8 VDC/20:A (in- 


termittent). Since terminals for 13.8 VDC/IO A are also 
Provided, in addition to an output power Cable for use 
with the TS-440S, the PS-430 can be used as the pow- 
€F source for another low DOWer mobile transceiver 
such as a 2-meter rig. 


@ AT-250 AUTOMATIC ANTENNA TUNER 
The AT-250 Automatic Antenna Tuner covers 160 
through 10 meters bands. 


m AT-230 ANTENNA TUNER 
The AT-230 Antenna Tuner covers 160 through 10 
meters bands, 


# AT-130 ANTENNA. TUNER 
The AT-130 Antenna Tuner covers 80 through 10 
meters bands. 


PS-50 


sates 
SEER, Seat 


PS-430 
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# MC-85 MICROPHONE (8-pin) 
The MC-85 js 4 unidirectional high-class electret con- 


= MC-80 MICROPHONE (8-pin) 

The MC-80 is an omnidirectional électret condenser 
microphone Provided with UP/DOWN Switches, 
volume adjustment for Output level, PTT and LOCK 
Switches, built-in pbre-amplifier. 


= MC-60A MICROPHONE (8-pin) 

The zinc die-cast base Provides high Stability, and the 
MC-60A is complete with PTT and LOCK Switches, 
UP/DOWN Switches, and impedance selector Switch 
and a built-in pre-amplifier. 2 


= MC-55 MOBILE MICROPHONE (8-pin) 

The MC-55 Provides UP/DOWN Switches, LED display 
for Switching transmit or receive, adjustable Micro- 
phone gain, automatic receive returning circuit (approx. 
5 minutes) and Many functions. 


= MC-425 UP/DOWN HAND MICROPHONE 
The MC-42s is handy dynamic microphone with PTT 
Switch and UP/DOWN Switches, 


“ LF-30A Low PASS FILTER 


PLL unit 


U 


IF unit 


6-3. INTERFACE IC KIT IC-10 INSTALLATION 


Installing the optional IC-10 kit will allow control of the 
radio from a personal computer, The following opera- 
tions are possible: 


* Programming and recall of VFO A and VFO B fre- 
quency 

* MR (Memory Recall) and M.IN (Memory Input) 

° Microphone UP/DOWN frequency control disable 

* Control of the F.LOCK switch 

* Memory channel selection 

¢ MODE selection 

°* Control of RIT/XIT 

* Selection of RIT/XIT frequency 

® Scan operation 

°* Review of transceiver status 


6-3-1. Installation 

1. Remove the top and bottom covers from the radio. 

2. Remove the countersink screws (2 on each Side) 
that secure the front panel to the chassis and gently 
pull the front panel forwards. 

3. Remove the 5 small round head screws that secure 
the shield plate (2 on the top and 3 on the bottom) 
to the front panel, and remove the shield plate, 

4. Install the IC’s into the vacant sockets on the Con- 
trol unit. Orientation of this component is Critical 
for proper operation of the radio, and interface, . 
Caution: —_— 
Install the IC’s so that the notch in the end is on 
the same end as the notch in the IC socket, 


Front panel 


Caution; —_.__. 
Align the notch, 


IC54.: ~PD8251AC (NEC) or equivalent 
IC55 : TC4040BP (Toshiba) or equivalent 


5. Reverse steps 1,3, to. reassemble the radio. 


Caution; aie ree ae 
Do not pinch and ‘stretch any Wires. 


6-3-2. Operation 
Refer to the instruction manual provided with the IC-10 
Interface IC Kit. 
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w TU-8 SUBAUDIBLE TONE UNIT 
38 CTCSS tone frequencies can be selected by set- 
ting of the dip switch. 


@ IF-232C INTERFACE . 

The (F-232¢C Interface is the adapter for connection ba- 
tween the RS-232¢ terminal of a personal computer 
and the interface terminal of the TS-440S, 


@ IC-10 INTERFACE IC KIT 


= SW-2000 SWR/POWER METER 
SWR/POWER Meters cover 1.8~ 54 MHz in range of 
O~ 200/2000 W, full scale for base station use. 


= SW-200A SWR/POWER METER | 

SW-200 A Supplied with SWC-1. Selectable Peak. 
reading/RMS, SWR/POWER meters cover 1.8~1509 
MHz in range of O~ 20/200 w full scale for base sta- 
tion use. 


® SW-100A SWR/POWER METER. 

Compact and lightweight SWR/POWER/VOLT meters 
cover 1.8~ 150 MHz in range of 150 W full scale for 
mobile use. 


HS-6 
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“ HS-7 MICRO HEADPHONES (16 OHms) 


Deluxe, very light-weight headphones designed fo, 
communications equipment, 


mw HS-5 COMMUNICATIONS HEADPHONES (8 
OHMS) 

Headphones designed for communications equipment. 
These light-weight Open air-type headphones remain 
comfortable during €xtended operation. Easily attached 
Carpads are Provided. 


@ HS-4 COMMUNICATIONS HEADPHONES (8 
OHMS) 


= MB-430 MOBILE MOUNT 
The Mobile Mount MB-430 allows easy installation and 
removal of the TS-440S. The MB-430 can either be 
Suspended from the dashboard or attached to the 
transmission tunnel or a center console, The tran- 
sceiver tilt angle can be adjusted 5 steps. 


= PG-2C DC POWER CABLE 


m MA-5 5 BAND HELICAL TYPE HF MOBILE 
ANTENNA 


= VP-1 BUMPER MOUNT FOR MA-5 


@ SP-430 EXTERNAL SPEAKER 

The SP-430 is an attractive, compact external speak- 
er. This low-distortion speaker provides clear reproduc- 
tion of the high-quality audio Obtained from the 
transceiver. 


= SP-50 MOBILE SPEAKER (8 ohms) 

Compact and smart high quality external speaker pro- 
vides flexibility of installation for maximum con- 
venience. 


= SP-41 COMPACT MOBILE SPEAKER (4 ohms) 


a TL-922A/TL-922 HF LINEAR AMPLIFIER 

(Not for OSK Operation.) 

The TL-922A/922 is an HF linear amplifier operating 
at maximum legal Power, and employing a pair of 
3-500Z high performance transmitting tubes. TL-922A 


@ SM-220 STATION MONITOR 

Built around a basic 10 MHz oscilloscope, the SM-220 
station monitor features, in combination with a built- 
in two-tone generator, a variety of waveform-observing 
Capabilities. 


= PC-1A PHONE PATCH 
(Available only where phone patch operation legal.) 


Providing excellent performance, it is designed with 
high isolation between receive input and transmit out- 
put. Its compact design permits easy installation in a 
limited space. (FCC Part 68 registered) 


S P-430 


TL-922A/TL-922 
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Specifications Sear on fo pode! TS-440s 
A iene 5 re ! 2.2 kHz 
. Soe PO OB ee J 4.4 kHz 
ieee Ode aes fee 
~ 50 dB 18 kHz 
A eel aet _ 6 a8 12 kHz 
__=50 08 7 25 kHe 
ee aaa Bete Sz, to 1.6 MHz More than 50 dB 


6 ta 30 MHz 


100 kHz to 1.6 MHs More than 50 dB 
Lines Padua, at Bore tf 


More than 70 dB 
IF rejection 


= ‘ 1-6 to 30 MHz ee More than 70 dB 

3 IF SHIFT variable range. More than +0.9 kHz 
eens. ee OR neta oe: 

©} RIT/XIT Variable range More than +4 kHz 


NOTCH filter attenuation More than 20 B (at 1.5 kHz) 


Less than 20 nV 
Less than TOnV 
. Less than 20 uv 


Less than 2 pe 
Less than 0.32 nV 
1.5 W across g ohms foad (10% distortion)’ 


4 to 16 ohms (both xt. speaker and Phones) 


Fico ies kHz 
150 to 500 kHz 
500 kHz to 1.6 MHz 
ceria Shee 
1.6 to 30 MHz 
1.6 to 30 MHz 

Se Re MAES, 


LSB, USB, CW, AM, 
Squefch Sensitivity FSK 


NOPD Sener eo oe 


Output load impedance 


ut | 


= : 
oes Frequency accuracy (at RIT/XiT off) Less than +1 19-5 
$& Fereqrenl Coen ee ee | 
es Frequency Stability (at RIT/XIT off) Less than +1 10-8 {=10 to & 50°C) 


Circuit and ratings are subject to change without notice due to development in technology. 


9-2. ACCESSORIES 


Dynamic Microphone (Except Europe and Lhe) eocneetemmman b= T91-0352-05......... SOBUARE » 1 pe. 
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Pesci) Vanek eae ee oases toma a E31-2154-05 00 1 pe. 
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Wamanty card mle au pthoenct ty, Tete nee pigettcaetrmsaes: teeee. «ccs, 0 trees 1 Copy 
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9. SPECIFICATIONS AND ACCE 


9- ut _ SPECIFICATIONS 


Model 


a ce 


With AT unit 


te impedance 
SNtENnS inp ‘ Without A AT unit. 


Power requirement 


| Grounding 


Receive mode with no input 


Current drain signal 


Operating | temperature 


Dimensions ({ } includes 
projection. 


Weight 


Without AT unit 


= Pecan tre epee 


160 m band 
80 m band 
40 m band 
30 m band 
20 m band 
17 m band 
15 m band 
12 m band 
10 Im m band 


LSB, UsB, cw, _FM, N, PSK 


Frequency range 


Input power 


Aa TIRES eters esses 


Transmitter 


Modulation 


Spuriotis radiation (CW) 


Carrier Suppression 
Rae ae a ee Sea ee 
Unwanted sideband Suppression 
Sea An eee ee ee ee 


Third | order der distortion 


| Maximum fre frequency deviatio 


eer terete Ree tomer, 


n (FM) 


eee ee we BL TE 
Frequency response (-- 6 dB) 
Microphone impedance 


Circuitry 


ps. 


a ee EL 


Frequency range 


Sea Me el, 
Intermediate frequency 


—rrrmnatenentnnrvecemnaanemapn titans sages, 


_100 ) to 150 10 kHz 
_ 150 t to. to 500 | kHz 


LSB, USB, CW, FSK 
(at 10 dB S/N) 


1.675 6 to 30 MHz 

1816301 kHz 

150 to 500 kHz 
‘BOO kHz to 1.6 Mis 

“1.6 to 30 MHe 

‘Bi] 4.6 to 40 nae 


Sensitivity 


——a—eaeatentraenpnewnin patentee reer 


SSORIES 


TS-440S 


LSB (A3J), USB (A 
FM (F3), FSK (F1) 
ee ew tL Fa 


20 to 150 ohms (Transmit only) 
50 ohms 


3J), CW (A1), AM {A3), 


270 (279) mm 
96 (108) mm 
313 (335) mm 


: ; MHz 
3.5 to 4.0 MHz 
4.0. \to 4773 _ MHz 

10.1. to 10.15 MHz 
14.0 to 14.35 MHe 
18.068 to 18.168 MHz 
21.0 to 21.45 MHz 
24.89:. to 24, 99° MHz. 
28.0 to 29.7.) MHe 


200 W PEP 


Balanced modulation 
Reactance modulation 


Low level modulation | _ 
Less than —40 dB 

More than 40 dB (with 1.5 kHz reference) 

More than 50 dB (with 1.5 kHz reference) . 

More than 26 dB below one of two tones . 

*& 5 kHz 
400 to 2600 Hz 
500 ohms to 50 kQ : 
Triple conversion Superheterodyne 
100 kHz to 30 MHz 

Ist: 45.05 MHz, 2nd: 8.83 MHz, 3rd: 455 kHz 
Less than 2.5 pV 
Less than ThV 
Less than 4uV 
Less than 0.25nV 
Less than 25 pV 
Less than T32V 
Less than 40 uv 
Less than 2.5 pV 
Less than 0.7%V 
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(4) Antenna matching 
In general, mobile antennas have a lower impedance 


€ he coaxial 
cable 
9 Matching circuit examples J 
A Bumper Antenna 
atte ground 
—~—H*—o y Grid Dip meter 
OUTPUT Disconnect 
INPUT OUTPUT INPUT! Coaxial cable 
i 


Fig,. 


10.3. Adjusting Antenna Resonance 


10-2.MOBIL OPERATION. ’ 
10-2-17. Installation 


Route battery and ANTENNA | 
voltage Secondary circuits to 
terference. 


ae 


eads away from all high 
brévent ignition noise jn- 


Loading coil } 
Antennas bracket must have 

Antenna i 
good metat to metal Contact | 


ee a 


wearer 
5 ee 
35 


sane 


| 


Reser 


feed 


ss. - 
ra 


i 
Antenna bracket 
Must have good 


metal to metal. 
contact, \ 


coal 


Joeeeni 
ot 


mh mI, 
an 1 


Coaxial cable 
eT ° 


Ye, 


Bumper Mounting 
bracket 


Since an HE antenna fs large and heavy, 
Stand high wind Stress, 
Pass coaxia} cable 


through the drain hole. 


it must be installed to With- 
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1U. REFERENCE 


10-1. Antenna installation 


10-1-1. Fixed Station 
For HF fixed-station Operation, an antenna Specifically 


tenna types include wire antennas, verticals, rotary 
beams, and other antenna types. (Fig, 10-1) HF anten- 
Nas are quite large and must be installed to withstand 


Any antenna used with the TS-440s should be of 
50-ohm impedance and should be connected using an 
appropriate coaxial cable Such as RG-8/U. 

Impedance Matching is important. IMpedance mis- 


ference (TVI, BC). 

The impedance match can be checked with an SWR 
meter. Generally, Satisfactory Operation is assured 
when the VSWR (Voltage Standing Wave Ratio) is less 
than 1.5:1, 

A rotary beam antenna is very effective for DX com- 
munication in the 14,21 and 28 MHz bands. (Fig, 10-2) 
If Open wire or balanced type transmission line is used 
with the antenna, a suitable antenna tuner with balun 


Handbook, or similar Publications. Fo; Operation on the 


160,75 and 40 meter bands, a simple dipole antenna, . 


Cut to resonance in the most used portion of the band, 
will perform Satisfactorily. For operation on the 10,15 
and 20 meter bands, the efficiency of the station will 
be greatly increased if a good directional rotary anten- 


Ground Dblane antenna 


Fig. 10-1 


Fig. 10-2 
10-1-2. Mobile 
(1) Antenna 


* With the transceiver in transmit Mode. raise. 


control clockwise. The antenna should be adjust- 
€d with minimum Power, 


VSWR below Set 


3. Antenna installation ig Critical for successfy| mo- 
bile Operation. For further information refer to THE 
RADIO AMATEUR’S HANDBOOK, RADIO HAND. 
BOOK, or other texts. 


(2) Coaxial cable connection. 
When the antenna is Mot 
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The genera} COVverage receiver Covers from 100 kHz 
to 30 MHz, to receive international broadcast and com. 
Munication Services. 


assigned for fixed Station business USE, Marine Mobile, 
aviation Mobile, land mobile, radio beacon Stations, eto, 
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Ist Zone: 


Europe and Africa (Soviet Russia, Turkey and Mongolia included) 


2nd Zone: 
South and North America 
Zone: 


~—-— Standard ume frequency 


EZ Tropical broadcast band 


et | Other stations 


30 m amateur band 
11.650 25 m 
broadcast bard 


OWA re , 
Rage Om 
14.350 amateur bang 
fire a aa a i 
16.100 broadcast band 
islece SSeS Bare 


amateur bane 


15m 
amateur band 
13m 


broadcast band 


12m ; 
amateur band 
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1am 
amateur band 


Neay Amateur bang 


FREER | Generar Broddedst band © 


tions near the ham bands, For antenna construc- 
tion details, see the ARRL ANTENNA HANDBOOK, 
Or similar Publications. 


pra ence 


10-2-2. Noise reduction 

In motor vehicles, noise is generated by the ignition 
system. Other sources of noise include the wiper and 
heater motors. 

Although the transceiver is equipped with a noise 
blanker to minimize ignition noise, it is imperative that 
some preventive measures be taken to reduce the noise 
to the lowest possible level, 


(1) Antenna location selection 

Since ignition noise is generated by the vehicles en- 
gine, the antenna must be installed as far from the en- 
gine as possible. 


(2) Bonding 

The component parts of motor vehicles, such as the 
engine, transmission, muffler system, accelerator, etc., 
are coupled to one another at DC and low frequencies, 
but are isolated at high frequencies. By connecting 
these parts using heavy, braided ground straps, igni- 
tion noise can be reduced. This connection is called 
‘““bonding”’. 


(3) Use ignition suppressor cable or suppressor spark 
plugs 

Noise can be reduced by using spark plugs with inter- 
nal resistors, or resistive suppressor ignition cable. 


10-2-3. Battery capacity 

The power system of a motor vehicle is comprised of 

a battery and an alternator (which generates power 

while the engine is running) to supply current to loads 

or to charge the battery. 

Since the transceiver draws high current during trans- 

mit, care should be exercised so the power system 

is Not overloaded. When using the transciever, the fol- 

lowing points should be observed from the viewpont 

of battery maintenance: 

1. Turn the transceiver OFF when the lights, heater, 
wipers and other high-draw accessories are used, 

2. Avoid transceiver operation when the engine is not 
running. 


ST necessary, use an ammeter and/or a voltmeter 
to check battery condition. 
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2. INSTALLATION 


2-1. PRECAUTION 


1. Avoid direct sunlight, and select a dry, well venti- 
lated location. 

2. Since the heat sink is on the rear panel, avoid plac- 
ing the equipment with the bottom and rear sides 
close to a wall or desk. 

3. When installing the equipment in an automobile, en- 
Sure adequate ventilation. Install the equipment in 


2-2. FIXED STATION 


2-2-1. Interconnection 

The TS-440S requires more than 18A att 3.3 VDC 
when transmitting at full power. Use the PS-50 or 
PS-430 power supply for fixed stations. 


Note: -———~ = 
The PS-50 base station supply is needed for continu- 
ous transmission operation. 


ne ale GS 
pn i ee TO dda9 @G 
“0n0000n0qq4 Oe 
2) ey |- : 


(i 


ae le pant 
To AC outlet ye 

To antenna J 7 Ground 
2-2-2. Grounding 
Caution; —————__—__________ = 


Never use a gas pipe or electrical conduit pipe. 


Notes: -—— . 

1. A ground connection that is a 1/4 wavelength or 
its multiple may provide a good DC ground, but it 
will not provide a good RF ground. 

2. A city water pipe cannot be used as a good earth 
in some cases. 


Making a good earth connection is important for 
preventing dangers such as electric shock and for emit- 
ting a high quality signal with minimum spurious radi- 
ation. Bury a commercially available ground rod or 
copper plate under the ground and connect it to the 
GND terminal of the TS-440S. A thick wire, cut as 
short as possible, should be used for the connection. 
To make a good earth connection, connect the GND 
terminal to a grounded metal water pipe. 
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a location where the rear does not make direct con- 
tact with the seat, and is not directly exposed to 
vibration. 

4. Avoid installing the equipment in front of the Car 
heater air outlet. 

5. The standard operating voltage of the equipment 
is 13.8 V. Do not operate below 12 V or over 16 V. 


The transceiver can be elevated for operating con- 
venience. 
Caution: 


ener ens 


Do not use the bail to carry the transceiver. 
Se ee eS al 


trate 


1. FEATURES 


1. Wide dynamic range 


New advances in circuit design have made a 102 dB 
dynamic range (500 Hz IF bandwidth) possible. 


2. General coverage reception from 100 kHz 
to 30 MHz 


In addition to transmission and reception on all amateur 
bands from 1.8 to 28 MHz, the TS-440S provides a 
continuous tuning general coverage receiver with a 
range of 100 kHz to 30 MHz. 


3. Automatic antenna tuner 


The optional, built-in automatic antenna tuner will oper- 
ate from 3.5 to 28 MHz. 


4. All-mode operation 


USB, LSB, CW, AM, FM, and AFSK modes are 
provided. 


5. 100% continuous duty transmit 


Transmission at a 100% duty cycle is possible for rela- 
tively long durations (one hour or less) in any mode, 
including FM and AFSK. 


6. CW full break-in 


Full break-in operation is possible in the CW mode. 
Rapid transmit/receive switching also makes the radio 
suitable for data communications in the SSB mode, 
such as AMTOR, 


7. Build-in XIT 


XIT (Transmitter incremental tuning) allows fine tun- 
ing of the transmitter frequency. 


8. Switchable IF bandwidth 


The IF bandswitch allows you to tailor the receiver 
bandwidth to the operating conditions. Several selec- 
tions are provided; AUTO, W (Wide), M1 (Medium 1), 
M2 (Medium 2) and N (Narrow), When the AUTO po- 
sition has been selected the radio will select the opti- 
mum bandwidth for the selected mode of operation. 


9. Switchable AGC time constant 


A switch is provided to select either FAST or SLOW 
AGC action. 


10. All mode squelch 
11. Built-in RF power/SWR meter 


12. Versatile frequency control 


* Accurate frequency selection is possible due to the 
use of a single reference oscillator circuit. 

® Continuous tuning of all frequencies thru the use of 
digital VFO technology. The basic 10 Hz step tun- 
ing rate is modified, according to the selected mode, 
for optimum tuning speed and accuracy. An auto- 
matic fast scan function is also provided. 

*® Dual, digital VFO’s (A/B) enable crossband, cross 
mode operation. 

* 100-channel memory (including 10 odd-split chan- 
nels) stores the frequency, band, and mode. 
Memory scan and two programmable scan ranges. 

* Direct entry of the desired frequency using the front 
panel numeric keypad is also possible. 

® A memory scroll function allows review of the 
memory channel contents. 

* Selection of the desired memory channel fs possi- 
ble using either the TUNING dial. or microphone 
UP/DOWN pushbuttons. 

°¢ The T-F SET function is useful for split frequency 
Operations | ay Vie 

e An optional tone unit TU-8 may be used in conjunc- 
tion with the odd-split memory channels to allow 10 
meter repeater operations with CTCSS access. 

* Optional computer ‘interface. 

° Built-in long-life memory back-up battery. 


-* 2-color fluorescent display tube indicates frequen- 


cy and other operational data. 


13. Front panel control of the TUNING dial 
torque is provided. 


Switch setting. Note the differences when the option- 
al filters are installed. The YK-88C is used in the “‘N’’ 
position and the YK-88SN in the “M1” position. 


Notes: (EE eg ern aa eT 

1. During transmit the wide filter position is selected 
regardless of the Position of the SELECTIVITY 
Switch. 

2. When in the FM mode the bandwidth is always 15 
kHz, regardless of the position of the SELECT IVI. 
TY switch. 

3. When the SELECTIVITY switch is set to N or M1, 
and no optional filters have been installed, there will 
be no sound from the speaker. Refer to the option- 
al filter installation Procedure in the rear of this 
manual for information on installation of these 
options. © 


(6) AGC switch 


This switch selects the Operating time constant of the 
AGC (Automatic Gain Control) circuit during receive. 
When the AGC switch is set to SLOW, the receiver 
gain and S-meter readings will react slowly to large in- 
put changes, and when set to FAST, the receiver gain 
and S-meter will react quickly to changes in the input 
signal level. 

The normal position when using all modes is the SLOW 
position. When working weak signals, or high speed 
CW you might wish to use the FAST position, 


Note: F ie GUC e a a ee eee 


This switch is disabled during FM operations. 
ee 


(7) NOTCH switch 
When this switch is ON, the notch filter is activated. 


PROC (Processor) switch 


Effective transmit power output will increase when the 
PROC switch is turned ON during USB, LSB, AFSK, or 
FM mode operations. 


Note: Ee 

When the speech processor function is used in the 
USB, LSB, or AFSK mode it is possible to overdrive the 
transmitter: An easy way to check for excessive modu- 
lation is to monitor the ALC meter. If the needle is over 
the ALC zone you are overmodulating. Reduce the MIC 
gain control setting until the needle remains in the ALC 
zone on voice peaks. 


(9) -F.LOCK switch 


The selected dial frequency is locked and cannot be 
changed except thru the use of the RIT/XIT controls, 
when this switch is ON. . 


20) UP/DOWN switches: 


Pressing the UP switch increases the frequency, and 
pressing the DOWN switch decreases it. 
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amateur bands. When the 1 MHz step position js 
Selected, the 1 MHz indicator will light. 


(23) Program keys 


Merv: Used to recall a frequency from memory 
to the VFO. ; 
SCAN: Pressing during VFO Operation will initiate 


Program scan, and pressing during memory 
Operation will initiate memory scan. Press- 
ing during scan Operation will cause the 
scan speed to toggle between 2 speeds, 
fast and slow. 

CLEAR: _ Used to cance! memory storage operations, 
or to cancel an entry during direct keyboard 
entry of frequency using the ENT key. 


VFO/M: Used to switch between memory or VFO 
Operations. 

M.IN: Used to enter data into a memory channel. 

ENT: Used to directly enter a frequency from the 


numeric keypad. 


@4) PHONES jack 


Output terminal for headphones. 


25) MIC jack 


Connector for a microphone. 


@®GND (MIC) 


®NC 


© 8V /approx., 10 mA 
UP @ 


MIC connector (Front view) 


6) AT TUNE switch _ | 

When this switch is turned ON with the AUTO/THRU 
Switch is placed in the AUTO position, the automatic 
tuner will be engaged and the tuner will try to match 
the antenna. Be 


@?) AUTO/THRU switch 
‘AUTO: The auto, antenna tuner is used in 
iY, transmit. 
THRU: The auto antenna tuner is not used in 
transmit. 


rotating the IF SHIFT control in the © direction. 
This will cause the resulting audio frequencies to ap- 
pear a little on the high side, again just the opposite 
of the USB mode. 


¢ CW mode 
The operation of the IF SHIFT control is similar to 
that for USB with the exception that you can con- 
trol the tone of the CW note by using the RIT 
control. 


Turned in ©direction Turned in @direction 


IF filter passband 
ese characteristic waa 


Signal 


i @) (e) 
Interfering signal Interfering signal 


RIT/XIT—-@—IF SHIFT RIT/XIT —@—|F SHIFT RIT/XIT—-@ |F SHIFT 
ie) 0 


Turn in ©direction in ! 
to eliminate inter- to eliminate inter- 
ference from signal ference from signal 
®. A). 


IF SHIFT operation 


Oo 


Turn in @direction 


(2 RIT/XxIT control 


¢ RIT control 
When the transmit frequency of the distant station 
drifts a little bit during the QSO, but you do not wish 
to alter your transmit frequency to compensate, you 
may wish to make use of the RIT control function. 
This control allows shifting the receive frequency 
without shifting the transmit frequency. The RIT 
control allows you to shift the receiver frequency 
+/— 1.2 kHz. This control is also useful for pileups 


when the DX station is transmitting a little above 


or below his receive frequency. 

Notes: —___ = 

1. The RIT offset is displayed on the main display. You 
can therefore preset the offset before you actually 
need to use it. When you.move to another station 
make sure you turn OFF the RIT switch. 

2. The figure at the right illustrates that the RIT dis- 
play and the VFO display may not agree éxactly in 
all instances since the RIT and VFO tune in 10 Hz 
Steps. The normal resolution of the VFO is 100 Hy, 
So if the RIT or VFO is turned slowly the associat- 
ed display may not update immediately. You will 
have to tune 100 Hz to see the display actually 
change. 


a. i} 0 
baa) 


¢ XIT control 
When the RIT/XIT control is rotated with the XIT 
switch depressed the transmit frequency can be 
varied +/— 1.2 kHz without affecting the receiver 
frequency. 
Pressing the switch again releases the XIT function. 


(3) RF gain control 


This. control adjusts the gain of the receiver high- 
frequency amplifier section. 


For normal receiver performance, and maximum gain, 
this control should be in the full clockwise position. If 
you are having trouble copying the desired signal make 
a note of the stations peak S-meter reading. Then, ad- 
just the RF control counterclockwise, so that the meter 
needle is stationary at this level. Now, all signals that 
were less than the desired signal will be attenuated, 
such as static noise, etc., making the completion of 
the QSO easier. 


If the incoming signal pegs the S-meter you can also 
reduce the receiver gain by counterclockwise rotation 
of the RF control. The S-meter pointer will always ad- 
vance up-scale as the RF control is rotated counter- 
clockwise, as a visual reminder that the gain of the 
radio has been reduced. 


AF gain control 


Turn the inside knob to increase or decrease the 
volume. 


(5) SELECTIVITY switch 


When an optional filter is installed, the radio’s pass- 
band can be Switched to one of four different band- 
widths. 


The switch has five positions; AUTO, N, M1, M2 and 
W, that are used to Select the bandwidth. The M1, and 
N positions are not active until the optional filters are 
installed, see the accompanying chart. This switch 
should normally be set to the AUTO position. The IF 
bandwidth will then be selected for optimum receiver 
characteristics, according to the MODE that has been 
selected. Manual override is possible by simple rota- 
tion of the SELECTIVITY control. 


3-1-2. -Rear panel 


a) ACC 3 terminal 


Spare RCA type terminal. No internal connections have 
been made. 


(2) AFSK IN terminal 
AFSK input terminal. 


(83) AFSK OUT terminal 


Constant level AF output terminal for AFSK operation. 


(4) ANTI VOX control 


VOX operations are sometimes difficult with high 
speaker volume control settings. The ANTI VOX con- 
trol is used to reduce the tendency of the VOX to acti- 
vate from inputs from the Speaker. The ANTI VOX 
control is not active when headphones are connect- 
ed, for obvious reasons! 


(®) 


(5) DELAY control 


This control adjusts the “hang-time”’ that the radio will 
remain keyed after voice input has stopped. 


DELAY 


‘S©) 


6) VOX GAIN contro}: 


This control adjusts the sensitivity of the VOX ampli- 
fier. Adjust this control for your personal preference. 


(fe SS 
@ ACC 1 jack 
This jack is designed for connection of the 6-pin DIN 
connector supplied with the optional interface unit. 


EXT. SP (External speaker) jack 


This jack is for connection of an external speaker. 


(Q) DC power connector Mess 
This is used to connect the DC power supply. 


KEY jack 


Using shielded line, connect a 1/4.’ phone plug to this 
jack for CW operation. Open-terminal voltage is approx- 
imately 5.5 VDC. 


d) ANT (Antenna) connector 


This UHF connector should be attached té a Suitable 
antenna for transmitting and receiving. The antenna ca- 
ble should be 50-ohm coax, terminated with a PL-259 
connector. PPO 


dD GND (Ground) terminal 


To prevent electric shock, as well as RFI and BCI, con- 
nect the transceiver to a good earth ground. 


Standby switch 


This switch is used when you want to manually con- 
trol transmit or receive. 

SEND: Places the radio into transmit. 

REC: Places the radio into receive. 


The Standby switch is also used to clear an entry dur- 
ing direct entry of VFO frequencies, or when entering 
a memory channel. 


(29) ALC/PWR/SWR meter switch 


ALC meter 
Used to monitor the drive level in USB, LSB, and AFSK 
modes, 


PWR meter 
Used to indicate the output power. Note that this meter 
is a peak reading meter, not an average reading meter. 


SWR meter 

Used to indicate the Standing Wave Ratio of the an- 
tenna and feedline connected to the ANT connector 
when the AUTO/THRU switch is in the THRU position, 


ATT (Attenuator) switch 


The incoming receive signal level is attenuated by ap- 
proximately 20 dB when this switch is activated. 


When the incoming receive signal is very strong (20 
dB over S-9), the signal should be attenuated to pre- 
vent distortion of the signal, thereby stabilizing the 
receiver performance. This is easily done by activat- 
ing the ATT switch. This control is also useful when 
a strong signal is near your desired signal, while some 
loss will occur to the desired signal as well as the un- 
desired signal, the use of the attenuator will sometimes 
allow you to complete the OSO. 


61) NB (Noise Blanker) switch 


When pulsating noise, such as that caused by automo- 
bile ignitions is encountered, place the NB switch ON. 
This will provide approximately 40 dB’s of attenuation 
to this interfering signal. If there is no noise present, 
the switch should be in the OFF position. This switch 
will not help to eliminate atmospheric or line noises, 
only pulse type noise. 


82) VOICE switch 


When the optional VS-1 voice synthesizer unit is in- 
Stalled the operating frequency will announced 
whenever the VOICE switch is depressed. For a dial 
frequency of 14.200.0 the frequency will be an- 
nounced as: ‘’one”’, ‘‘four’’, _DOInt  Patwole “zero”, 
zero’, ‘’zero’’, “?zero’’, 
Please refer to page 28 for installation instructions con- 
cerning the VS-1 Voice Synthesizer. 


3-2. RECEIVE 


POWER switch: OFF, 


4 Sip 19 9201 “am: ag 


SQL control: 
Fully counterclockwise. 
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Standby switch: 
REC 


MODE keys 


3-2-1. Initial setting 


A 


23 


Preset the controls as shown in the accompanying 
illustration above. 

Place the POWER switch to ON. (During fixed- 
Station operation you must first turn ON your DC 
power supply, the PS-50 js recommended.) 


. The meter will illuminate and a frequency will ap- 


pear in the display. 


- Set the BAND switches for the desired band. If you 


desire to tune a frequency other than one of the 
amateur radio frequencies, place the 1 MHz switch 
ON. With the 1 MHz switch ON the UP/DOWN 
Switches will advance the frequency in 1 MHz 
steps, rather than thru the amateur radio bands. 
Select the desired MODE using one of the mode 
switches. 


Notes: 

1. By international convention amateur radio fre- 
quencies below 10 MHz utilize the LSB (Lower 
Sideband) mode, and frequencies of 10 MHz 
and above use USB (Upper Sideband). 

2. The TS-440S automatically selects the normal 
mode for you. The exact changeover point is 
9.5 MHz. You can Override this selection by 


pressing the desired mode switch. 
Setuminia ie ls ree ed Oe 


Adjust the AF gain control for the desired volume. 
Slowly rotate the TUNING dial until the desired sig- 
nal can be heard Clearly, 

The desired receive frequency can also be entered 
directly by using the numeric keypad. For details 
of this operation please refer to the ‘Direct key- 
board frequency entry’’ section on page 13. 


RF gain control: 
meee San Fully clockwise. 


AF gain control: 
Fully counter- 
clockwise. 


RIT switch: OFF 


TUNING dial (VFO) 


3-2-2. CW zero-beat operation 


Zero-beat Operation with a station during CW mode 

operation 

1. Set the RIT/XIT switches to OFF. 

2. When an optional filter is not used, tune the TUN- 
ING dial so that the receive beat frequency is ap- 
proximately 800 Hz. You can check this by turning 
the VOX OFF, and then closing your CW key. Then 
by using the sidetone oscillator, and the incoming 
receive signal you can zero-beat by turning the 
TUNING dial until the two tones are the same fre- 
quency. 

3. When the YK-88C filter is used the simplest method 
to use is to adjust the TUNING dial for a maximum 
S-meter deflection. 


Reception at the desired 
Operation. 


1. After zero-beating turn the RIT 


pitch after zero-beat 


Switch ON, and ad- 


just the RIT contro! for the desired pitch. 
2. Adjust the IF SHIFT control for 
nal level. 


the strongest Sig- 


Your frequency Displayed frequency 


Receiver carrier frequency 


Transmit-Receive frequency 
(BFO) 


(Displayed frequency) 


wi 


800Hz 


Beat note 


Tuning for CW Operation 


(13) ACC 2 jack 


Terminal numbers and their applications are as follows: 


View from the 
rear panel. 


BE) ) ses 


13-pin DIN plug 


Pin No. Pin Name Application 
1 NC No connection 
2 NC 


No connection 
ee ees 


Output level is fixed regardless of the 
AF control setting. 
Output voltage: 
300 mV or more at maximum re- 
ceiving input with 4.7 kQ load. 


3 Data output 


4 GND Grounding (The shielded wire of the 
audio output terminal! is connected 
here.) 

5 NC No connection 

6 NC No connection 

7 NC No connection 

8 GND Grounding 

9 MIC mute Signal input from the MIC jack is mut- 
ed. Grounding mutes signal. 

10 No connection 
lal Data input input terminal for data communica- 
tion. In SSB, MIC gain can be con- 
trolled by the MIC control, 
Input voltage: 
500 mV or Jess 
(SSB: Voltage starts deflecting ALC. 
FM: Voltage providing +3.0 kHz 
modulation ratio.) 
12 Grounding (The shielded wire of the 
audio input is connected here.) 
13 Standby Standby terminal 


Grounding transmits. 


REMOTE connector 


Note; 
When the control relay is used refer to section 5-8-10. 


+12 VDC ON transmit GNDP—J. 
max. 10 mA. 
Dm © 
(3) O+ Speaker output 


® @ © 


ALC input 


From standby switch 
(PTT circuit for foot Switch} 


T 


R Control relay 


Internal wiring 


View from cord 


OFF SEMI FULL 


VOX/BREAK IN switch 


VOX (Voice Operated Switch) operation is possible in 
LSB, USB, FM or AFSK mode operations. To activate 
the VOX circuitry place the VOX switch ON. 


This control is also used to select either Full or Semi 
automatic break-in. | 
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3-3-2. CW mode 
Set MODE keys to CW and set the Meter switch to 


ALC. 


ALC. PWR_SWR 


Gf 


Placing the Standby switch to send and depressing the 
CW key will cause the radio to transmit. 
Transmission is also possible when in the SEMI or FULL 
break-in mode by simply depressing the key, with the 
Standby switch in the REC position. 


Adjust the CAR control until the meter deflection is 
within the ALC zone. 


ALC. zone 


¢ SEMI and FULL break-in 

Two break-in methods are provided with the TS-440$ 
transceiver, SEMI and FULL break-in. With either break- 
in Operation depressing the CW key will cause the ra- 
dio to transmit without the need for Manually switch- 
ing the SEND/REC Switch. The difference between 
FULL and SEMI break-in is that during FULL break-in 
Operation it is possible to listen between dots and dash- 
€s, and that during SEMI break-in it is not. 
Note: saps 
With either SEMI or FULL break-in operation, cross 
band/cross mode operation is not Possible. Addition- 
ally, when you are using FULL break-in Operation you 


should not work cross band splits, only in the same 
band. 


The TS-440S also provides a side-tone oscillator cir- 


Cuit to allow monitoring of your CW signal during trans- 
mission. 


{a) Semi-automatic break-in 
Depressing the CW key will automatically place the 
transceiver into the transmit mode. Transmit mode 
will be maintained for a period determined by the 
Setting of the VOX DELAY control on the rear pane! 


of the transceiver, even after the CW key is 
released. 
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accurate readings. 
ure seinen hanis Beis U8 


(b) Full-automatic break-in 
Depressing the CW key will automatically place the 
transceiver into the transmit mode. Releasing the 
CW key will return the radio to receive immediately 
enabling reception between. characters. 


Caution: <unnneeememe 
The TL-922A/922 linear amplifer is not designed 
for full break-in type operation. Attempting to use 
this accessory in the FULL break-in mode cause 
damage to occur to the linear amplifier. 


On occasion an electronic keyer may be used that 
has no method of producing a continuous trans- 
mit condition. In order to obtain a continuous car- 
ner for tuning simply place the Standby switch to 
the SEND position. 


3-3-3. FM mode 

Select the desired frequency within the 28 MHz 
amateur radio band. Place the MODE key to FM and 
the Meter switch to ALC. 


ALC_PWR_SWR 


ia 


od 


Press the microphone PTT Switch or place the Stand- 
by switch to SEND. 


Adjust the CAR Control until the meter deflection is 
within the ALC zone. This will Provide full power in the 


To decrease the power, place the Meter Switch to PWR 
and while observing the meter rotate the CAR control 
counterclockwise until the desired output level is ob- 


oeeeai 


Notes: (Ome Se eae 

1. The FM Power output May fluctuate if running less 
than full output. 

2. Ensure that an antenna with a low SWR is used. 
The TS-440S Provides several Protection circuits, 
continually loading into an antenna with a high SWR 
(3to 1 or greater) will eventually cause damage to 
the final amplifiers. \ 

3. The PWR meter reading May not be accurate with 
high SWR values. Use a good antenna for the most 


3-2-3. Direct keyboard frequency entry 


Direct keyboard entry of the frequency is possible us- 
ing the numeric keypad on the TS-440S. This allows 
rapid changes in frequency without the delays encoun- 
tered when using other tuning methods. 


1. Select the VFO mode. 


2. Press the ENT key. The display will indicate 


3. Enter the desired Operating frequency from Most 
Significant Digit to the Least Significant Digit. You 
do not have to enter trailing zeros, but you must 
enter a leading zero for frequencies between 1 and 
3.99999 MHz or two leading zeros for frequencies 
between 0.1 and 0.99999 MHz. (03.500.00 MHz) 


F A VEO ; ‘ 
nd, Seeinnrese ips ee) 
Ad ED p 


4. After the last digit has been entered press the ENT 
key again to Signify you want the radio to change 
frequency. If you entered the frequency down to 
the nearest 10 Hz a beep will sound and the radio 
will automatically change to the new frequency 
without the need of pressing the ENT key for the 
second time. 


A VFO > 
A FS oo a ey on a 
f tea LY Lig 


For example: To enter 14.200.00 MHz there are 
two methods: 

Method one: Press LEN abn Lad [2], [ENT]. 

Method two: LENT Adal 2p [O}, [O], [O}, [0]. 


Wy > Fas VFO iv 
fn CAO? Pa ey ee BM pe) 
ee te (Slate 


NGte eee 


Attempting to enter a frequency outside the tun- 
ing range of the radio will cause the display to return 
Comers 


5. If you make a mistake while entering the frequen- 
cy and have not yet pressed the ENT key, or en- 
tered the final digit, you may cancel the input by 
Pressing either the CLEAR key or standby switch. 


3-2-4. AM reception 

There are cases during AM broadcast reception, where 
interference in noticeable when SELECTIVITY is W, but 
the intelligibility is poor with the radio in the M2 posi- 
tion, due to a lack of high frequency response. If this 
condition occurs place the SELECTIVITY Switch to M2 
and rotate the TUNING dial +/—1 kHz from the center 
frequency. It should be Possible to find a point where 
the interference will be a little greater, intelligibility 
should be improved. 


3-3. TRANSMIT 


3-3-1. SSB (USB, LSB) mode 

1. Set the MODE keys to USB or LSB. By internation- 
al convention frequencies below 10 MHz utilize the 
LSB (Lower Sideband) mode, and frequencies 
above 10 MHz use USB (Upper Sideband). The ac- 
tual switchover point on the TS-4408S is 9.5 MHz. 
The TS-440S will select the proper mode when you 
tune to the desired frequency. You can Override this 
by simply pressing the desired mode key. 


2. Set the Meter switch to ALC. 


ALC PWR _SWR 


oo 


3. Press the microphone PTT switch, or set the Stand- 
by switch from REC to SEND. 


4. Speak into the microphone and adjust the MIC gain 
control so that the meter deflection does not ex- 
ceed the ALC zone on voice peaks. 


Noe. eee eee 
Adjustment using the ALC meter provides greater ac- 
Curacy than if you try and use the power meter for ad- 
justment. Never adjust for ALC deflection above the 
ALC zone, as this will Cause distortion of the transmit- 
ted audio signal. 


ALC zone 


Note: S09 a BURN gone a ae ee, 
Do not exceed the ALC zoneé on voice peaks. 
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depressing this switch allows you to receive on the 
transmit frequency as long as the switch is held 
depressed. The TUNING dial is active when this 
Switch is depressed, so it is easy to change your 
transmitter frequency at the same time, if neces- 
sary. Releasing the switch will return you to the 
Original receive frequency. 


3-6. MEMORY 


The TS-440S incorporates a convenient 100 channel! 
memory that can be used to store and recall common- 
ly used frequencies. These channels can be subdivid- 
ed into 10 user-defined groups to tailor the TS-440S 
for optimum operation in a Particular application. You 
can, for instance, assign channels 10 through 19 to 
the 160 meter band, channels 20 through 29 to the 
80 meter band, channels 30 through 39 to the 40 
meter band (LSB), channels 40 through 49 to the 20 
meter band (USB), channels 50 through 59 to the 15 
meter band, channels 60 to 69 to the 10 meter band 
(FM), channels 70 through 79 to the 12 meter band, 
and channels 80 through 89 to various shortwave 
bands. Channels 90 through 99 could then be assigned 
as split frequency channels. After completing channel 
assignments, you can then use the convenient memory 
scan function to automatically recall the stored fre- 
quencies on a group basis. 


3-6-1. Memory Entry 

1. With the TS-440S in the VFO mode, select the 
desired operating frequency and mode as described 
iN previous sections. 


2. Press the M.IN Switch. The radio will enter the 
Memory Scroll (M.SCR) mode. The current memory 
channel number (M.CH), frequency and mode will 
be displayed, but the actual Operating frequency 
and mode will remain unchanged allowing uninter- 
rupted reception. 


3. Select the desired memory channel using one of the 
three methods described below. 
a. Turn the TUNING dial until the desired channel 
number is displayed (One revolution of the dial 
cover about 10 channels). 


M.CH 
raed 


SQ at . . | 
Py ont OS 
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b. Enter atwo digit channel number using the nu- 
meric keypad, being sure to include the leading 
zero for channels 00 through 09. Pressing the 
CLEAR key or the standby switch before press- 
ing the second digit will return you to the origi- 
nal channel. 


A VFO 
PSIG EY SIMS fy 
Lee aulicil Ae 
pees Sees et ye 


c. Use the UP/DOWN switches and/or microphone 
UP/DOWN switches to scroll thru the different 
memory positions. 


5. When the desired memory channel is displayed, 
press the M.IN key again. The current frequency 
and mode will be Stored, the scroll mode will be 
cancelled, and the TS-440S will return to the oper- 
ating mode and frequency that was displayed be- 
fore the M.IN key was pressed initially. Note that 
if RIT was selected Prior to step 2, the actual fre- 
quency stored will be the indicated frequency plus 
or minus the RIT variable. 


3-6-2. Transferring memory information to the VFO. 
1. Press the VFO/M key to select the memory mode. 


2. Select a channel using any of the methods dis- 
cussed under the Memory Entry section. 


3. Press the M>\V key. The stored data will be trans- 
ferred to the active VFO allowing you to begin tun- 
ing from that point. The TS-440S automatically 
returns to the VFO mode when the Mr&V key is 
depressed. 


Ry RE 
1. The RIT/XIT Status will be copied from the memory 
to the VFO when the MPV key is depressed. 

2. When data is transferred from the split frequency 
memory, the active VFO is loaded with the receive 
data and the inactive VFO will be loaded with the 
transmit data. The TS-440S will then automatical- 
ly enter the SPLIT mode. 

3. This operation will not function if no data is con- 


* Subaudible tone 

An optional subaudible tone unit TU-8 is available for 
installation in the TS-440S for accessing 10 meter FM 
repeaters. This tone is activated whenever the 
TS-440S is in the SPLIT mode. 


3-3-4. AM mode 

1. Set the Meter Switch to PWR. 

2. Set the MODE key to AM. 

3. Place the Standby switch to SEND, 

4. Adjust the CAR control so that the meter indicates 
25 watts. 

Place the Meter switch to ALC. 

Adjust the MIC gain control so that the meter 
deflection does not exceed ALC zone on voice 
peaks. 


etal 


3-4. AUTOMATIC ANTENNA TUNER 
(The AT unit AT-440 is required for 
this function.) 


The automatic antenna tuner operates within the 
amateur radio bands from 3.5 thru 29.7 MHz. 


1. Ensure that an antenna designed for use within the 
band you intend to Operate on is properly connect- 
ed to the antenna terminal. 


2. Set the AUTO/THRU switch to the AUTO position. 


3. Place the AT TUNE switch to the ON position. The 
AT TUNE indicator will light and the tuner will be- 
gin tuning. Then the CW mode indicator will light. 


4. After a short period the AT TUNE indicator will go 
OFF and the motors will stop turning. 


5. Place the AT TUNE switch to OFF. 


6. Tuning is now completed. You may now carry out 
normal communications. 


Notes: — Sh. ee ee 

1. When the AT TUNE switch is ON and the AT indi- 
cator lights but then goes out immediately itis an 
indication that the antenna was not that far off 
resonance and that tuning has been completed. 

2.Normal operation is not possible until the AT TUNE 
Switch has been turned OFF, 

3. If the motors do not stop turning after approximately 
30 seconds, place the AT TUNE Switch to OFF, and 


ing to tune again. 


3-5. DUAL DIGITAL VFO’s 


Operational convenience can be enhanced thru the use 
of both VFO A and VFO B. 


3-5-1. Why two VFO’s 
Occasionally DX stations will utilize an operational 


done in order for the DX station to be able to recog- 
nize the calls of stations during pile-ups. 


Older transceivers required the use of an external VFO 
to allow this split frequency operation, The TS-440S, 
thru the use of microprocessor controls, effectively pro- 
vides two separate VFOs in the same package. Several 
different controls and Switches have been provided to 
increase the Operators Convenience when faced with 
this type of operation. The use of these controls is dis- 
Cussed below. 


3-5-2. Split frequency 

(a) A=B switch 
Depressing this Switch causes the data contained 
in the inactive VFO (the VFO that is Not currently 
being displayed) to change to the same data con- 
tained in the active VFO (the one Currently dis- 


played). Both the frequency and mode are 
changed. 


For example: VEO A is set at 7 MHz in.LSB, and 
VFO Bis 21 MHz in USB. VFO A is the active VFO 
(show on the display). Depressing the A =B switch 
will cause VFO B to change to 7 MHz in LSB. - 


(b) A/B switch 
Allows selection of the desired active VFO. Each 
time this switch is depressed the active VFO will 
alternate between VFO A and VFO B. 


{c) SPLIT switch 


To avoid confusion during contest, or pile-up Oper- 
ations we recommend using VFO A for receive and 
VFO B for transmit. 


(d) T-F SET switch 
Depressing this switch will allow you to rapidly set 
or check the transmit frequency, during SPLIT 
Operations, without the need of actually trans- 
mitting. 


This switch is especially convenient when you are 
trying to locate the transmit frequency of the Sta- 
tion currently in contact with the DX station, since 
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In example 1 we want to scan only Group 2, so we 
would press the 2 key. In example 2 we want to scan 
Group 1 and Group 2, so we would press the 1 key 
and then the 2 key. 


Example 1 Example 2 
Group 2 Group 1 Group 2 
CH20 CH29 CH10 CHIS = -CH30 CH39 
——  eeenennenememenieen es) | senna ee | 
‘aca, aS Seo eee 


4. You can stop scanning, or resume scan using the 
Same methods described above for the entire 
memory scan. 


3-7-2. Program scan 

Two programmable scan ranges are provided on the 
TS-440S transceiver. PG.S-1 (Program Scan range 1) 
utilizes memory channels 06 and O7 to specify the up- 
per and lower scan limits. PG.S-2 (Program Scan range 
2) utilizes memory channels 08 and 09 to specify the 
upper and lower scan limits. 


To initiate PG.S 
1. Press the VFO/M key to select VFO Operation, 


2. Press and hold the SCAN key. 


3. To initiate PG.S 1 press the 6 key, and then release 
both the 6 and the SCAN keys. Scan will begin on 
the frequency Programmed in memory channel 
number 6 and proceed in 10 Hz steps to the upper 
limit stored in memory channel 7, then return to 
channel 6 and begin again. 


ra PG S-t— 
CH CH7 
14.010. 00 14,100, 00 

CW 
4 
Lseet oS epere 2 ey 


4. To initiate PG.S 2 press the 8 key, and then release 
both the 8 and the SCAN key. Scan will proceed 
in the limits specified in memory channels 8 and 
9, just as for PGS 1. 


t—— PG.S-2 —-- 
CH8 
14,200, 00 14,320.00 
USB 


3. If you want to scan both ranges PG.S 4 and PG.S 
2, press the 6 and then the 8 key while holding the 
SCAN key down, and then release the SCAN key. 
Scan will proceed thru the limits in memory chan- 
nels 6 and 7, thru the limits in memory channels 
8 and 9, and then return to begin the process again. 


(——-PG Seta r-— PG.S-2 ey 

CH6 CH7 CH8 CHS 
CW aaah == ~ | 
USB \ 


6. To stop scanning press the PTT switch, or the 
CLEAR key. Pressing the SCAN key allows scan to 
resume from the point you stopped. 
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Note: Li (eet eee re — 
The TS-440S microprocessor remembers the various 
Scan parameters that you have Specified and will fol- 
low whatever you have entered the next time you 
press the SCAN key. 
See oa ge 
Example 1: Memory mode 
Previously programmed memory scan 
data was to scan channels 20-29 and 
40-49. 
To scan this same range again simply 
press the SCAN key. 
Example 2: VFO mode 
Previously entered program scan data 
was to scan both PG.S1 and EGes 2 
To initiate program scan over these two 
ranges again simply press the SCAN key. 


The TS-4408 will continue to execute scan according 
to the above parameters until you manually change the 
information. This saves a lot of key strokes if you al- 
ways scan the same ranges, etc. 


3-7-3. Scan speed 

Two scan speeds are available with the TS-440S. 
To change the speed press the SCAN key after you 
have initiated scan. You will be able to toggle between 
fast and slow each time you press the key. 

Note: Pith. 
The scan step size depends upon the mode that has 
been selected for SSB, CW and AFSK the step size is 
10 Hz, for FM and AM the step size is 100 Hz. 


ee 


3-7-4, Memory channel lockout 

This transceiver has a memory channel lockout func- 
tion which allows you to temporarily Skip unwanted 
memory channels during memory scan. 


1. Press the VFO/M key to enter the memory mode. 

2. Select the memory channel! that you want to skip 
using the numeric keypad, the TUNING knob, or the 
UP/DOWN microphone or BAND Switches. 

3. Press the CLEAR switch. 


4. A decimal point will appear in the M.CH display to 
indicate that the channel will be Skipped. 


5. To cancel the lockout, select the desired channel 
and then press the CLEAR switch. The decimal 
point will go out indicating that the channel will 
again be scanned. 


tained in the displayed memory channel. 
4. Data in the VFO is replaced by the memory data. 
Memory data is not lost during this operation. 


3-6-3. Transferring data between memory channels 

1. With the TS-440S in the memory mode, press the 
M.IN key and scroll to the channel that you want 
the data to be transferred to. 


M CH rs 
ay Pg bd PY a PY ee fi) 
A pf ia} b> ted Bal] Zo 


2. Press the M.IN key. The frequency and mode of the 
memory channel that appeared before you pressed 
the M.IN key will duplicated in the new channel. 


M CH . 1 x 7 iz = 
Piya aS eM ad? ORT Wines Fea 
Hf} if t [eh dpe: i | 


3-6-4. Entering/Transferring data in the split fre- 

quency channels 

Separate transmit and receive frequencies may be en- 

tered into memory channels 90 through 99, The proce- 

dure is similar to that given for the other channels with 
the following exception: 

1. The active VFO frequency and mode is stored in 
the receive memory, and the inactive VFO frequen- 
cy and mode is stored in the transmit memory, 
regardless of whether the SPLIT function is ON or 
OFF. 

. The RIT offset is Stored in the receive memory, and 
the XIT offset in the transmit memory. 

3. When data is transferred from the general memory 
Section into the Split frequency memory section the 
transmit and receive frequencies will be the same. 

4. Only the receive memory will be transferred into 
general memory during transfer Operations from the 
split memory area. 


N 


3-6-5. Clearing a memory channel 

Two methods may be used to Clear a memory 
channel: 

1. M.IN switch 


Data may also be erased by depressing the ENT key 
While depressing the CLEAR key. 


3-6-6, Memory recall 

Fixed channel} type recall is possible when using the 
VFO/M key to recall memory channel information. The 
stored frequency Cannot be changed, although the 
RIT/XIT function is active, 

1. Press the VFO/M key. The memory channel num- 


played. If g channel contains no data, only the 
channel number will be displayed, 


2. Select the desired memory channel using the 
methods described under Memory Entry section. 


3. To return to the VFO mode, press the VFO/M key 
again. 


Notes: 
1. RIT/XIT will be cancelled when the TS-440S is 
Switched from the VFO mode to the memory mode, 
but will be restored when the TS-440S returns to 
the VFO mode. 
2. When the TS-440$ is switched from the memory 
mode to the VFO mode, the VFO will be set to the 
RIT/XIT variable Specified when the data was 
programmed in to memory. 


3-7. SCAN 


3-7-1, Memory scan 
Memory scan Operates from memory channel 00 thru 


1. Press the VFO/M key to Select the memory mode. 


taining data. 
3. You can Stop. scanning by pressing the CLEAR or 
microphone PTT Switch. Pressing the PTT Switch 


4. To resume Scan press the SCAN key again. 


To initiate memory scan of specific memory channel 
groups 

1. Press the VFO/M key to select the memory mode. 
2. Press and hold the SCAN key. 


PORT aay, 6 Memory channels 00 thru 09 
a eae Memory channels 10 thru 19 
[See S Ma Memory channels 20 thru 29 
nhc Big Memory channels 90 thry 99 
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4. CIRCUIT DESCRIPTION 


4-1. GENERAL DESCRIPTION 


The TS-4408S utilizes double-conversion for FM trans- 
missions, and triple-conversion for all other transmis- 
sion modes, and for all modes in receive. The 
intermediate frequencies are 45.05 MHz, 8.83 MHz 
and 455 kHz. 

A wide dynamic range is made possible thru the use 
of 2SK 125 junction FET’s in the receiver section’s 1st 
and 2nd mixers, and by a 3SK73 dual-gate MOS FET 
in the 3rd mixer. 

An integrated circuit balanced modulator (AN612) is 
used in the 1st transmitter mixer and 2SK122’s are 
used in the 2nd and 3rd mixers. The PLL circuit, con- 
sisting of 5 loops, and the digital VFO are controlled 
by a single reference oscillator circuit. IF SHIFT and 10 
Hz tuning steps are provided thru the use of this 
system. 


4-2. TRANSMITTER SECTION 


The incoming microphone audio is routed to the IF unit 
where it is amplified by the microphone amplifier and 
then distributed to the SSB, FM and VOX circuits. The 
SSB signal is applied to the balanced modulator, then 
amplified and converted to the 1st IF frequency of 455 
kHz. This DSB (Double Side Band) signal is filtered to 
obtain the SSB signal. The SSB signal is mixed with 
the local oscillator frequency of 8.375 MHz in the 1st 
mixer to obtain the 2nd IF signal of 8.83 MHz. This 
signal is filterd by a CF (Ceramic Filter) to remove the 
unwanted by-products of the mixing action. The 
filtered output is applied to the RE unit. 


Signal to the desired power level and then routes the 
Signal thru an additional LPF to the antenna terminal, 


4-3. RECEIVER SECTION 


The incoming Signal for the antenna is fed to the 
receive band-pass filters in the RF unit, via a front panel 
controlled attenuator circuit. Selection of the desired 
BPF is accomplished thru data supplied from the Con- 
trol unit. Signals from the BPF are mixed with the VCO 
Signal in the 1st RX mixer to obtain the 1st IF frequen- 
cy of 45.05 MHz This Signal is filtered by a MCF 
(Monolithic Crystal Filter) and applied to the 2nd RX 
mixer. This mixer combines the 1st IF frequency with 
the HET OSC frequency of 36.22 MHz to obtain the 
2nd IF frequency of 8.83 MHz. 

The 2nd IF frequency is split into two paths, one to 
the noise blanker Circuits, and the other Past the noise 
blanking gate to the 2nd IF filter. The signal that is 
taken from the output of the 2nd IF filter is applied to 
the 3rd RX mixer, via a buffer amplifier, where it is 
mixed with the local Oscillator frequency of 8.375 
MHz, to obtain the 3rd IF frequency of 455 kHz. 
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This 3rd IF frequency is either amplified and then 
demodulated by the FM detector IC, for FM operation, 
Or applied to the 455 kHz filter. After filtering the Sig- 
nal is amplified and applied either to the SSB or AM 
detector circuits. 


4-4. CIRCUIT BOARD DESCRIPTION 


The TS-440S contains the following major units: 
RF unit, IF unit, Control unit, PLL unit, Filter unit, AT 
unit, etc. A brief description of these units follows. 


4-4-1. RF unit (X44-1680-00) 

The receive section of this unit includes the BPF’s for 
each band, the 1st RX mixer, a 45.05 MHz MCF, the 
2nd RX mixer, noise blanker Circuits, and an 8.83 MHz 
MCF. The transmit section includes the 2nd TX mix- 
er, 3rd TX mixer, amplifier circuits, FM microphone am- 
plifier circuit, microphone lirniter Circuits, and four 
VCO’'s required to cover the frequencies from 100 kHz 
to 30 MHz. 


4-4-2. IF unit (X60-1300-00) 

The receive section of this unit contains the 8.83 MHz 
filter, 3rd RX mixer, 455 kHz filter, detector, and low 
frequency amplifiers. The transmit section contains the 
microphone amplifier, balanced modulator, 1st TX mix- 
er, 8.83 MHz filter, etc. This unit also includes the tim- 
ing circuit which controls the CW break-in circuit, and 
the 8.375 MHz local Oscillator circuit. 


4-4-3. Control unit (X53-1450-00) 
The unit is centered around the main microprocessor, 


and provides a wide Variety of control signals for all 
the various units. 


4-4-4. PLL unit (X50-2050-00) 
Five PLL loops are provided, as well as the reference 
crystal oscillator (36 MHz). 


4-4-5. Final unit (X45-1470-00) 

This unit amplifies the TX RF signal for transmission. 
TS-440S has an Output of 100 W. This is accomplished 
by utilizing a three-stage final amplifier section having 
a relatively low collector loss figure, and a high effi- 
ciency cooling system, 


4-4-6. Filter unit (X51-1340-00) 

Provides for a high quality transmitter output by reduc- 
ing unwanted harmonic emissions. This unit also de- 
tects the forward and reflected power sensing circuits 
for ALC, SWR and Antenna Tuner Circuits. 


4-4-7. Automatic Antenna Tuner unit (X57-1150-00) 
This unit consists of the tuner and control sections. The 
tuner section consists of three coils and Motor driven 
variable Capacitors which form the actual tuning cir- 
Cuit. The control section takes the information provid- 
éd by the filter unit, as well as band and frequency data 
provided by the RFunit to control the variable Capaci- 
tors, and Switching off the coil. The automatic anten- 
na tuner operates from 3.5 thru 29.7 MHz. 


3-8. AFSK 
3-8-1. Reception 
Note: = 


An RTTY terminal is required to receive and dis- 
play/print the RTTY Signal. 


1. The AFSK mode utilizes the LSB carrier frequency, 
which conforms to international conventions. 

2. When the optional YK-88C filter is installed, the nor- 
Mal receiver bandwidth is 500 Hz when the DELeGs 
TIVITY switch is set to the AUTO position, and the 
MODE switch is in AFSK. 

The accompanying diagram illustrates the relation- 


Sut We demodulated AFSK signal is sent from the 
AFSK OUT terminal on the rear panel. 

4. This completes the Preparation for using the AFSK 
mode, 


Note: = 

Before connecting the terminal you should review the 
contents of the instruction manual provided with that 
terminal unit. 


TS-440 
AFSK IN a arta Sra ae 
—— AFSK keying signal Riley, 
: wave 
Monitor satst rena f (F1) 
display i : At \e! 
——— — ere Reception 


RTTY device > 
AFSK receive Signal 


AFSK OUT 


The figure below shows the frequencies relationship, 


2295Hz 
2125Hz 


4 


| 


eer oseiee ee te 


SSB Filter 


CW Filter 
f SS 


/ 


14.09771MHz 14.09788MHz 14. 10000MHz 
SPACE MARK RX CARRIER 


3-8-2. Transmit 


Note: 

Key down periods of 1 hour will require a cool down 
period of approximately 30 minutes. The PS-50 
heavy-duty Supply is recommended for continuous 
duty transmission. 


1. Ensure that your terminal is set up for AFSK type 
keying, 

Connect the terminal units AFSK output jack to 
TS-440S AFSK IN jack, and the terminal unit’s 


of the TS-440S, (See Page 11 for the REMOTE ter- 
minal pin configuration. } 

3. Place the MODE key on the TS-440S to AFSK, and 
the Meter switch to ALC. 

4. To transmit, either place the SEND/REC Switch on 
the TS-440S to SEND, or use the PTT Signal from 
your terminal unit. 

5. When using AFSK, you can also apply your trans- 

mit signal tones to pin number 1 of the microphone 

connector, if you do not wish to use the two jacks 
on the rear of the TS-440S. To adjust the power 


control setting. A mid-scale ALC reading will yield 
full power output. 

Notes: — cS a 

1. AFSK operation requires terminal unit designed to 
supply this type of Operation. You cannot use FSK 
tones with an AFSK jack! 

2. The AFSK oscillator circuit should provide audio 
tones of 2125 and 2295 Hz. Lower tones may 


4. During AFSK mode Operation, the microphone 
Switch should be OFF or ground pin No. 9 of the 
ACC 2 jack, or the microphone disconnected, if You 
aré using the AFSkK jacks on the rear panel. 

5. The AFSK input level should be less than 100 mv. 

ent) ak ess ane OCrae 


3-8-3. AMTOR Operation 
For AMTOR Operation, you should reverse the trans- 
mit/receive INput polarity on your AMTOR terminal, 


the USB mode on the TS-440s. 

During AMTOR operation, the microphone Switch 
should be OFF, or ground pin No. 9 of the ACC 2 jack, 
or the microphone disconnected, if you are using AFSK 
IN/OUT jacks on the rear panel. 


3-9. OPERATION WITH A LINEAR AMPLI- 
FIER 


Er to Operate full QSK (FULL break-in) the linear ampli- 
fier must also be QSK Capable. 

Refer to the REMOTE connector diagram on page 11 
and section 5-8-10.. 


crowded, 
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DiS Se ee, 


tre YD 
Symptom 


Probable cause 


1. Low AC line voltage. 
2. RF gain control closed. 


The S-meter deflects and stays ata 
certain position even with no signal, 


Signal is received, but no sound is 
heard, 


SSB received Signal is extremely high 


cut or low cut. 

Sn eed eee Tas 
Frequency is not changed by Pressing {F. LOCK 
the BAND switch or turning the tuning 


control. 


san 
MODE key Position is incorrect. 
IF SHIFT control is wrong adjusted, 


switch is ON. 


Program scan fails. Memory channel is 6 and 7 or 8 and 9 are 


empty. 


Memory scan fails. 
Display goes out with VFO/M ON. 


Memory is empty. 


When nothing is stored in the memory 
channel, a channel js displayed and 
blanked with only the decimal point dis- 


played. 
a eS i Se Meee eee 
TRANSMISSION 


Symptom 


No output in SSB (RF and ALC meters | 1. 
do not deflect.) 


Probable cause 
ete ecient his eee hed 


Open microphone cable Or bad 
microphone. 
2. Low microphone gain. 


aaa Sirdar ae es oN 


VOX does not Operate. 1. VOX GAIN control too low. 
2. ANTI Vox control requires ad- 
justment. 


VOX trips by speaker output. 
No output in CW 


ANTI VOX contro! requires adjustment. 


The key plug is incompletely inserted or 
KEY contact failure. 


Linear amplifier does not key. 1. Internal connector was not moved. 
2. REMOTE connector is miswired, or has 
@ poor contact. 


5-5. MICROPROCESSOR BACK-UP LITHIUM 
BATTERY 


A lithium battery is contained in the transceiver to retain 
memory. Turning off and POWER switch, disconnec- 
ting the power Cable, or a power failure will not erase 
the memory. The battery should last for approximately 
five years. When the battery discharges, an erroneous 
display may appear in the display. Lithium battery 
replacement should be performed by an authorized 
KENWOOD service facility; either your KENWOOD 
dealer, or the factory, since this unit contains CMOS 
type circuitry, 


Note: 


Notes: eee ees eer. ———— 

1. When the lithium battery is replaced, the 
microprocessor must be reset, using the procedure 
in section 5-6. 

2. When the lithium battery fails, the radio’s microcod- 
ed functions are NOT affected. Only information 


Stored in memory will be cleared. 
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Corrective action 


1. Usea Step-up transformer to raise the 
line voltage. 
Use a 12 to 16V battery, 

2. Turn the RE gain control 
clockwise. 


fully 


Change the MODE key to the correct 
mode, 


Set the control to the center (click po- 
Sition). 
Set F. LOCK Switch to OFF. 


Store the frequency. 


Corrective action 


1. Check the microphone. 
2. Increase the MIC gain contro}, 


See section 3-1-2, VOX GAIN control. 


See section 3-1-2, ANT! VOX control. 


1. Insert the key plug fully. 
2. Turn the CAR control clockwise. 


1. Move the Connector as described in 
section 5-8-1090, 

2. Correct wiring. 
sae OS gee 


5-6. MICROPROCESSOR RESET 


When the microprocessor has functioned erroneously 
or when setting the transceiver in the initial State, 
switch on the Power with the A=B 


Switch pressed. 


a 


The microprocessor can be easily reset. However, only 
perform this operation when necessary since the con- 
tents of memory are cleared by resetting. 


a 


5-7. ORDERING SPARE PARTS 


When ordering replacement or 
equipment, be sure to specify the following: 

Model and serial number of your transceiver. Schematic 
number of the part. Printed circuit board number on 
which the part is located, part number and name, if 
known, and quantity desired. Part numbers for most 
replacement parts is contained -in the service manual 
(available as an Option 


Spare parts for your 


from your dealer). 


9. MAINTENANCE AND ADJUSTMENT 


5-1. GENERAL INFORMATION 


Your transceiver has been factory aligned and tested 
to specification before shipment. Under normal circum- 
stances the transceiver will operate in accordance with 
these operating instructions. Alf adjustable trimmers 
and coils in your transceiver were preset at the facto- 
ry and should only be readjusted by a qualified techni- 
cian with Proper test equipment. 

Attempting service Or alignment without factory 
authorization can void the transceiver’s warranty. 


When operated properly, the transceiver can give years 
of service without requiring realignment. The informa- 
tion in this section gives some general Service proce- 
dures which can be accomplished without 
sophisticated test equipment. 


5-2. SERVICE 


Should it ever become necessary to return the equip- 
ment to your dealer or service center for repair, pack 
in its original box and packing, and include a full 
description of the problems involved. Also include your 
telephone number. You need not return accessory 
items unless directly related to the service problem, 


Tag all returned items with your name and call for iden- 


tification. Please mention the model and serial num- 


5-4. IN CASE OF DIFFICULTY 


The problems described in this table are failures Caused 
iN general by improper Operation or Connection of the 


Symptom 


Noise is heard when the POWER 
SWitch is turned on. 


Nothing is displayed or wrong digits 
are displayed when the POWER 
Switch is turned on. 


nal is received and the S-meter fully 


Probable cause 


Y is old or the sup- 
mely on the Occa- 
ge current. 


No signal js received even when the 1. SOL control fully clockwise, Ue 
antenna is connected. 2), Microphone PTT s 
mit Position, and t 

transmit mode. 


3. SELECTIVITY swit 


Witch is in the trans- 
he TS440S js in the | 2. Set the PTT Switch to the receive 


formation in the Space provided on the back cover of 
this manual. 
Service note: Ss eee 
Dear OM, if you desire to correspond on a technical 
Or Operational problem, please make your note short, 
complete, and to the point. And PLEASE make it 
readable. 
Please list: Model and serial number. 

The question or problem you are having. 
Please give sufficient detail to diagnose: other equip- 
ment in the station, meter readings and anything you 
feel might be useful in attempting diagnosis. 


Caution: Sa 


Do not pack the equipment in crushed newspapers for 
shipment! Extensive damage may result, during 


shipping. 
wt ae 


Notes: 

1. Record the date of purchase, serial number and 
dealer from whom Purchased, 

2. For your Own information, retain a written record 
of any Maintenance performed on the unit. 

3. When claiming warranty service, please include'a 
Photocopy of the bill of sale, or other Proof of pur- 

chase showing the date of sale. 


———. 


5-3. CLEANING 


neutral soap (not harsh chemicals) and damp cloth to 


transceiver, not by defective components. Examine 
and check according to the following table. If the 
problem persists, contact an authorized agent or sery- 
ice station. 


Corrective action 


Indicators do not light and no receiver |1. Bad Power cable or connections, 1. Check Cables and connections. 


2. Blown POWer supply fuse. 2. Check for the Cause of the blown fuse 
3. Power supply is OFF. 


and replace the fuse. 


The microprocessor malfunctions. This | 1. Adjust the Supply voltage to nominal 
occurs when the batter 


ply voltage drops extre 
sion of consuming lar. 


voltage +10V with use of a boost- 
ing transformer. 
Use a 12 to 16V battery, 

2. Turn the POWER switch On again. 


Turn the SQL control counter- 
clockwise, 


Positon. 


ch is set to “N” Or} 3. Ensure the SELECTIVITY Switch is set 
“M1” and no optional filter is installed. 


An antenna is connected, but no Sig- | RF control is too low, d 
frequency circuit gain. 


to either “AUTO”, “M2”, or “Ww 


ecreasing the high | Turn the RF gain control fully clockwise, 
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5-8-3. Digital display calibration 

1. Removing the top cover, filter unit cover and the 
bottom covers from radio, and place the radio on 
its side with the antenna tuner area down. 

2. Remove the two screws that secure the rear of the 
IF unit to the chassis and raise the IF unit up 
towards the front panel. Connect the two pin end 
of the supplied calibration cable to connector num- 
ber 8 on the PLL unit, as shown in the figure. 

. Connect the single pin end of the cable to the CAL 
terminal pin that is located along the back edge of 
the RF unit, near the large shielded area. 

4. Connect your antenna and tune to WWV. 

5. Using a small flat bladed Screwdriver adjust trim- 
mer Capacitor TC1, near connector 8 of the PLL 
unit, for zero beat. Zero beat is the point where the 
two audio tones are oscillating at the slowest rate. 


ios) 


PLL unit 


Rear panel 
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5-8-4. Optional 10 Hz display resolution 


If you would like 10 Hz resolution instead of the sup- 
plied 100 Hz display resolution, cut D66 as shown on 
the Control unit. 


1. Remove the top and bottom covers from the radio. 

2. Remove the countersink screws (2 on each side) 
that secure the front panel to the chassis and gently 
pull the front panel forwards. 

3. Remove the 5 small round head screws that secure 
the shield plate (2 on the top and 3 on the bottom) 
to the front panel, and remove the shield plate. 

4. Cut the lead of diode D66 located below the dip 
switch on the control unit. 

5. Reverse steps 1.—3. to reassemble the radio. 


Notes: 

1. When reassembling the radio make sure that you 
do not cut or pinch any wires between the chassis 
and front panel! . 

2. Do not alter the settings of the dip switch. They 
are factory adjusted, and damage or misoperation 
may result. 


r) 
6S 


D66 


Control! unit 


5-8-5. CW zero beat frequency selection 


You may select between 800 Hz and 400 Hz zero beat 
adjustments in the CW mode by cutting diode D73 on 
the control unit. 


1. Remove the top and bottom covers from the radio. 

2. Remove the countersink screws (2 on each side) 
that secure the front panel to the chassis and gently 
pull the front panel forwards. 

3. Remove the 5 small round head screws that secure 
the shield plate (2 on the top and 3 on the bottom) 
to the front panel, and remove the shield plate. 

4. Cut the lead of diode D73 located below the dip 
Switch on the control unit. 

5. Reverse steps 1.—3. to reassemble the radio. 


Notes: 

1. When reassembling the radio make sure that you 
do not cut or pinch any wires between the chassis 
and front panel! 

2. Do not alter the settings of the dip switch. They 
are factory adjusted, and damage or misoperation 
may result, 


Se a 


5-8. ADJUSTMENTS 


5-8-1. Cover removal 

CAUTIONS eee see —— Sie 

1. Before removing the cover, turn the DC power sup- 
ply’s power switch OFF and disconnect the power 
cable. 

2. Donot pinch wiring when opening or closing cases. 


Removing the covers 


Remove the top cover (9 screws), filter unit cover (3 
screws) and the bottom covers (8 screws) from radio. 


Aes On RE SS igre eee ee 
5-8-2. Internal view Switch unit PLL unit VS-1 (option) 
(A) Top view 


Switch unit 


Switch unit 


Display unit 


Control unit - 


Control unit — 


Switch unit Switch unit IF unit 


(B) Bottom view 


Switch unit Switch unit 


Switch unit 


Switch unit fe 


Switch unit 


Final unit 


Filter unit 
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5-8-9. TUNING dial torque 


Turn the VFO knob while holding the silver ring. As the 
VFO knob is turned clockwise, drag will be increased, 


; Note: BY AOI ETT: aca rei 
As delivered from the factory, the external keying re- 


The contro! relay functions Only when the jumper wire 


lay for control of a linear amplifier is disabled. {f you on board X41-1610-N/14 is connected to the ON po- 

want to connect a linear amplifier connect the jumper sition 

wire on the Switch unit to the ON terminal as shown SS ey AS ale Se Ld 
tee 


Rear panel 


ANT i neORENicettentninterietieemnee: 


Relay 
RL2 


Switch unit 


Switch unit 


Bottom view 


ae a : : 


{ 
1 


4. Cut the lead of diode D65 located below the dip 
Switch on the control unit. 


| 
5. Reverse steps 1.—3. to/reassemble the radio. 


Notes: ol 

1. When reassembling the radio make Sure that 
you do not cut or pin¢h any wires between the 
chassis and front pahel! 

2. Donot alter the settings of the dip switch. They 
are factory adjusted, and damage or misoper- 

ation may result. 


_.. 


& 
5-8-6. Side tone level 3 
1. Remove the top cover. 
2. Adjust VR-9 for your reference. 
3. Replace the top cover. 


5-8-8. Beep tone level | ; 
Remove the top cover. | le 


1 
2. Adjust VR-10 for your reference. 
3. Replace the top cover. | 


5-8-7. Beep tone selection 


The audio oscillator that Provides the Morse Code sig- 
nal when you Press a mode key may be changed to 


Ode D65 on the Control unit. 
1. Remove the top and bottom covers from the radio. 


pull the front panel forwards. 1 
3. Remove the 5 small round head screws that secure 

the shield plate {2 on the top and 3 on the bottom) 

to the front panel, and remove the shield plate. 


as — Sn gee 
eS a ee MoOpEaaes 
OPTIONAL CRYSTAL SELECTIVITY *; Temral connection 
river COMP MCcon ee USB LSB Cw FSK FM White lead | Blue lead 


2.2 kHz 6 kHz 
No sound from the speaker 
’ 12 kHz WIDE WIDE 
2.2 kHz 
6 kHz 
2.1 kHz | kHz | 


No optional filter 


; No sound from the speaker 
YK-88S iee2 2.1 kHz 6 kus 12 kHz SSB SSB 
2.2 kHz 
¥ 6 kHz 
1.8kHz 6 kHz aa 
No sound from the speaker 
YK-88SN 1.8kHz 12 kHz SsB SSB 
2.2 kHz 
: 6 kHz , 
2.2 kHz ee 500 HNOOISS | Sy oka 
500 Hz 
YK-88C By No sound from the speaker 12 kHz CW WIDE 
: d pece2kHz 
6 kHz 
2.2 kHz | 270 Hz 
YK-88CN M1 ee NO sound from speaker 12 kHz CW WIDE 
M2_ 2.2 kHz 
6 kHz 
ie) 


2.2 kHz 


ee A ee ee 
6 kHz 


2.1 kHz | 270 Hz 
270 Hz 


U 
N 
YK-88S and YK-88C 2.1 kHz SSB 
M — - 
= . 
N 
M ; 12 kHz cw SSB 
| A 
3 7 
N 500 Hz 
YK-88SN and YK-88C M ; 1.8 kHz 12 kHz cw SSB 
M 2.2 kHz 
Ww 6 kHz 
% 
M SB 
M 
3 
M 
M 


AUTO 
YK-88S and YK-88CN 
AUTO 1.8 kHz 270 Hz 
PN | 270 He 
YK-88SN and YK-88CN | mi_| , 1.8 kHz 12 kHz cw S 
| m2 |- 2.2 kHz 
cia = A ol em RCE aa 


AUT UEOS 5500 Hee aie wee 
600 Hz 
P 
ieee A oes, | Uap eh 
2 
; 
2 
1 
2 
; 
2 
AUTO 
1 


YK-88C and YK-88CN ie 500 Hz 12 kHz CW SSB 
2 2.2 kHz 
Ww 6 kHz Lf 
6-2. VOICE SYNTHESIZER UNIT VS-1 
INSTALLATION 
Remove the top cover from the radio. 5. Select the desired language that you want with 
Remove the two screws on the rear of the IF unt switch S-1 on the VS-1. ENG for English, or JA for 
and raise the unit to allow access to the PLL unit. Japanese. | 
Install the VS-1 in the area at the left rear of the 6. Install the 4-pin plug on connector @) 05 the IF 
PLL unit using the three screws provided with the unit. 
VS-1. Reverse step 1.—2. 


Install the 3-pin plug on connector JO1 and the Turn on the power switch and press the VOICE 
8-pin plug on connector JO2. switch. The frequency will be announced. Adjust 
VR-1 for the desired audio output level. 
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6. OPTIONAL ACCESSORIES 


The following accessories are available for more 
sophisticated Operation of your transceiver. 


6-1. CRYSTAL FILTER INSTALLATION 


1. Remove the top cover from the radio. Be careful 
of the speaker lead, which may be unplugged. 

2. Remove the seven SCreWws securing the IF unit to 
the chassis. 

3. Install the crystal filter in the appropriate location 
on the IF unit. The SSB filter goes towards the 
center and the CW filter towards the edge of the 
board. Solder the filter in place, and cut off the ex- 
cess lead lengths. 


IF unit 


Note: - — — 
When soldering use a low wattage iron (40 watts 
orless), anda high quality rosin core solder. Do not 
use acid core solder as this will eventually cause 
damage to the circuit board. Solder quickly, but en- 
Sure that you have a good solder connection. ff the 
connection is dull, or looks crystalized you will have 
to remove the solder and try again. 


4. When installing the optional Crystal filter, move the 
white or blue lead, or both to the appropriate ter- 
minal as shown in the chart on page 28. 

5. Replace the IF unit and secure with the seven 
Screws removed in step 2, 

6. Reattach the Speaker lead, and replace the top 
cover. 


Note: a 


Two terminals are provided for the WID and SSB 
jumper. Either of the two terminals may be used, 


SS8 FILTER 
YK-B8S OR YK-88SN 

Cw FILTER 
YK-88C OR YK-88CN 


m™ YK-88C CW FILTER 


Center frequency >: 8,830.7 kHz 

Passband width = 2OOLHZ= 6 dB) : 
Attenuation bandwidth : 1.5 kHz (—60 aB) iE 
Guaranteed attenuation : More than 80 dB YK-88C : 
m YK-88CN CW NARROW FILTER 

Center frequency > 8,830.7 kHz 

Passband width 14270 Hien G dB) 

Attenuation bandwidth — : 1.1.kKH2 (= 60 dB) 

Guaranteed attenuation : More than 80 dB YK-88CN 


™ YK-88SN SSB NARROW FILTER 


Center frequency 8,830.0 kHz 
Passband width TaSikhizal se dB) 
Attenuation bandwidth — - 3.3 kHz (~60 dB) 
Guaranteed attenuation : More than 80 dB 
YK-89asn 
™ YK-88S SSB FILTER 
Center frequency > 8,830.0 kHz 
Passband width : 2.4 kHz (~6 dB) 
Attenuation bandwidth — - 4.2 kHz (—60 dB) 
Guaranteed attenuation : More than 80 dB 
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6-4. OTHER ACCESSORIES 


@ PS-50 HEAVY DUTY DC POWER SUPPLY 
Designed to match the TS-440s, Supplies regulated 
13.8 VDC at 20 A with built-in cooling fan and pro- 
tection circuits for maximum relliability. 


® PS-430 DC POWER SUPPLY 

The PS-430 is a regulated DC power supply with high 
Current Capability. The output is 13.8 VDC/20 A (in- 
termittent). Since terminals for 13.8 VDC/10 A are also 
Provided, in addition to an output power cable for use 
with the TS-440S, the PS-430 can be used as the pow- 
€r source for another low power mobile transceiver 
such as a 2-meter rig. 


# AT-440 AUTOMATIC ANTENNA TUNER UNIT 
The AT-440 Automatic Antenna Tuner unit can be in- 
Stalled in the TS-440S. The tuner covers all amateur 
bands from 80 through 10 meters, including the new 
WARC bands. Matching Capability is 20 to 150 ohms, 
unbalanced. 


@ AT-250 AUTOMATIC ANTENNA TUNER 
The AT-250 Automatic Antenna Tuner covers 160 
through 10 meters bands. 


m AT-230 ANTENNA TUNER 
The AT-230 Antenna Tuner covers 160 through 10 
meters bands. 


# AT-130 ANTENNA TUNER 
The AT-130 Antenna Tuner covers 80 through 10 
meters bands. 


PS-50 


PS-430 


30 


@ MC-85 MICROPHONE (8-pin) 

The MC-85 is a unidirectional high-class electret con- 
denser microphone Provided with the output selective 
Switch, audio level compensation circuit, low cut filter, 
level meter, PTT and LOCK switches. An 8-pin cable 
iS provided, with optional cables, Up to three outputs 
are possible, 


= MC-80 MICROPHONE (8-pin) 

The MC-80 is an omnidirectional electret condenser 
microphone Provided with UP/DOWN Switches, 
volume adjustment for output level, PTT and LOCK 
Switches, built-in pre-amplifier. 


m MC-60A MICROPHONE (8-pin) 

The zinc die-cast base provides high Stability, and the 
MC-60A is complete with PTT and LOCK Switches, 
UP/DOWN Switches, and impedance selector switch 
and a built-in pre-amplifier. 


m MC-55 MOBILE MICROPHONE (8-pin) 

The MC-55 provides UP/DOWN Switches, LED display 
for switching transmit Or receive, adjustable micro- 
phone gain, automatic receive returning circuit (approx. 
5 minutes) and many functions. 


m MC-42S UP/DOWN HAND MICROPHONE 
The MC-42S is handy dynamic microphone with PTT 
switch and UP/DOWN switches. 


m LF-30A LOW PASS FILTER 


v 
dftuny J02 


IF unit 


6-3. INTERFACE IC KIT IC-10 INSTALLATION 


Installing the optional IC-10 kit will allow control of the 
radio from a personal computer. The following opera- 
tions are possible: 


* Programming and recall of VFO A and VFO B fre- 
quency 

¢ MR (Memory Recall) and M.IN (Memory Input) 

¢ Microphone UP/DOWN frequency control disable 

* Control of the F.LOCK switch 

¢ Memory channel selection 

¢ MODE selection 

® Control of RIT/X{T 

* Selection of RIT/XIT frequency 

¢ Scan operation 

° Review of transceiver status 


6-3-1. Installation 

1. Remove the top and bottom covers from the radio. 

2. Remove the countersink screws (2 on each side) 
that secure the front panel to the chassis and gently 
pull the front panel forwards. 

3. Remove the 5 small round head screws that secure 
the shield plate (2 on the top and 3 on the bottom) — 
to the front panel, and remove the shield plate. 

4. Install the IC’s into the vacant sockets on the Con- 
trol unit. Orientation of this component is critical 
for proper operation of the radio, and interface, 
Caution: [eee 
Install the IC’s so that the notch in the end is on 
the same end as the notch in the IC socket. 


Front panel 


Caution; ——.._ 
Align the notch, 


ICs4 : »PD8251AC (NEC) or equivalent 
ICs55 : TC4040BP (Toshiba) or equivalent 


5. Reverse steps 1.—3. to. reassemble the radio. 
Caution: - ; = 
Do not pinch and’stretch any wires. 
tg ace 
6-3-2. Operation 
Refer to the instruction manual provided with the IC-10 
Interface IC Kit. 


2g 


a TU-8 SUBAUDIBLE TONE UNIT 
38 CTCSS tone frequencies can be selected by set- 
ting of the dip switch. 


@ [F-232C INTERFACE 
The IF-232C Interface is the adapter for connection be- 
tween the RS-232¢ terminal of a personal computer 
and the interface terminal of the TS-440s, 


m IC-10 INTERFACE IC KIT 


® SW-2000 SWR/POWER METER 
SWR/POWER meters cover 1.8~54 MH? in range of 
O~ 200/2000 W, full scale for base Station use. 


= SW-100A SWR/POWER METER 
Compact and lightweight SWR/POWER/VOLT meters 
cover 1.8~ 150 MHz in range of 150 W full scale for 
mobile use. 


HS-6 
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# HS-7 MICRO HEADPHONES (16 OHMS) 


= HS-6 COMMUNICATIONS HEADPHONES (12.5 
OHMS) 

Deluxe, very light-weight headphones designed for 
communications equipment, 


@ HS-5 COMMUNICATIONS HEADPHONES (8 
OHMS) 
Headphones designed for communications equipment. 
These light-weight Open air-type headphones remain 
comfortable during extended Operation. Easily attached 
€arpads are Provided. 


m HS-4 COMMUNICATIONS HEADPHONES (8 
OHMS) 


= MB-430 MOBILE MOUNT 
The Mobile Mount MB-430 allows easy installation and 
removal of the TS-440S. The MB-430 can either be 
Suspended from the dashboard or attached to the 
transmission tunnel or a center console. The tran- 
sceiver tilt angle can be adjusted 5 steps. 


m™ PG-2C DC POWER CABLE 


m MA-5 5 BAND HELICAL TYPE HF MOBILE 
ANTENNA 


=" VP-1 BUMPER MOUNT FOR MA-5 


= SP-430 EXTERNAL SPEAKER 

The SP-430 is an attractive, compact external speak- 
er. This low-distortion speaker provides clear reproduc- 
tion of the high-quality audio Obtained from the 
transceiver. 


# SP-50 MOBILE SPEAKER (8 ohms) 

Compact and smart high quality external speaker pro- 
vides flexibility of installation for maximum con- 
venience. 


= SP-41 COMPACT MOBILE SPEAKER (4 ohms) 


® TL-922A/TL-922 HF LINEAR AMPLIFIER 

(Not for OSK operation.) 

The TL-922A/922 is an HF linear amplifier operating 
at maximum legal power, and employing a pair of 
3-500Z high performance transmitting tubes. TL-922A 
(without 10 meter band) is available only in U.S.A, 


m SM-220 STATION MONITOR 

Built around a basic 10 MHz oscilloscope, the SM-220 
Station monitor features, in combination with a built- 
in two-tone generator, a variety of waveform-observing 
Capabilities. 


m PC-1A PHONE PATCH 

(Available only where phone patch operation legal.) 
Hybrid phone patch with VU meter for null and audio 
gain measurements. The PC-1A Phone Patch provides 
interface between the transceiver and telephone line. 
Providing excellent performance, it is designed with 
high isolation between receive input and transmit out- 
put. Its compact design permits easy installation in a 
limited space. (FCC Part 68 registered) 


S P-430 


TL-922A/TL-922 
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: Model 
Paap cee. Ss. 
Specifications Sores TS-4408 
at stents ABE. LE = ; 
LSB, USB, CW, FSk poi Segatlz 
- 60 dB 4.4 kHz 
ee co ees Ariane g Se ee 2 
—6 dB ) 
Selectivity AM ee 6 kHz 
— 50 dB 18 kHz 
= ihe 
eM 6 dB 2 kHz 
~ 50 dB 25 kHz 
100 kHz to 1.6 MHz More than 50 dB 
Image ratio iss 
1.6 to 30 MHz More than 70 dB 
ian 100 kHz to 1.6 MHz More than 50 dB 
IF rejection oo 
& 1.6 to 30 MHz More than 70 dB 
8 IF SHIFT variable range More than +0.9 kHz 
BaORECAXET Variable range More than +1 kHz 
NOTCH filter attenuation 3 More than 20 dB (at 1.5 kHz) 
_100 to 150 kHz Less than 20 uv 
LSB, USB, CW, AM, 150 to 500 kHz __Less than 10pV 
Squelch sensitivity | FSK 500 kHz to 1.6 MHz Less than 20 pV 
1.6 to 30 MHz Less than 2 pV 
Se ne ee 
FM 1.6 to 30 MHz Less than 0.32 BV 
Output 1.5 W across 8 ohms load (10% distortion) 
Output load impedance 4 to 16 ohms (both ext. speaker and phones) 
ie Frequency accuracy (at RIT/XIT off) Less than +1 10-5 
ok 
5 = a a ae ROTOR Lo ecole scp aR Ansa nnsaseeN tes 
£8) Frequency stability (at RIT/XIT off) Less than +1x 10-8 (~10 to 4 50°C) 


Circuit and ratings are subject to change without notice due to development in technology. 


9-2. ACCESSORIES 


Dynamic microphone ( Except Europe and UU Kad ea errs te one oe T91-0352-05........ seremeee 1 pe. 
DC power cable SECON tease Staaten cee ess eee treme E3O-1638-05.0000. 1 pe. 
meUbiauOn Coblors Vine sane leer. ete |e Rhee E31-2154-05................. 1 pe. 
EEO CANIN oh ee ead EN aes Sta oat betaine) be FO5-2034-05 0. eeeccccees. 1 pe. 
2S se Fase tog see a UPN nh N2s-O 702-040 ae eo : 1 pe. 
RMU Lg DION ore te te tea a AUR Mts £0 72075 1:05 es = ae il ferey, 
eu cON anvale venme ct oe ine: ere Id Tehtees +++ B50-8048-20..000 0. 1 copy 


Warranty card 


RS OES EE EERE CHEE SrA ES Set ee pre iia Akon 
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9. SPECIFICATIONS AND ACCESSORIES 


9-1. SPECIFICATIONS 


eS) a nc 
Specifications = Sr. ae 
Mode 
i ree ETT With AT unit 
ntenna impedance + a TE 
. Without AT unit 
Power requirement 
Grounding ' 
re) Receive mode with no input 
2 | Current drain signal 
Led) ee ~~. 
Oo Transmit mode 
Operating temperature ' 3 
Dimensions ( ) includes Wide 
projection. High 
Deep 
, With AT unit 
Weight as leet EOE T: 
Without AT unit 
160 m band 
80 m band 
40 m band 
30 m band 
Frequency range 20 m band 
17 m band 
15 m band 
12 m band 
10 m band 


Wt ent res train nggnin 


LSB, USB, CW, FM, FSK 
Input power 


Transmitter 


Modulation 


Spurious radiation (CW) 


Carrier suppression 


Unwanted sideband suppression 


Third order distortion 


Maximum frequency deviation (FM) 


Frequency response (-- 6 dB) 


Microphone impedance 


Circuitry 


Frequency range 


Intermediate frequency 


100 to 150 kHz 


(at 10 dB S/N) 


Receiver 


1.6 to 30 MHz 


Aer ec rn errant fa 


Sensitivity 


AM lat 10 dB S/N) |__150 to 500 kHz 
1.6 to 30 MHz 


FM (at 12 dB SINAD)| 1.6 to 30 Mia 


500 kHz to 1.6 MHz 


100 to 150 kHz 


500 kHz to 1.6 MHz 


TS-440S 
LSB (A3J), USB (A3J), CW (A1), AM {A3), 
FM (F3), FSK (F1) 
20 to 150 ohms (Transmit only) 
50 ohms 
12 to 16 VDC (13.8 vDbc reference) 
Negative 


1.9A 


20A 
—10 to +50°C (+14 to +1222 F) 


270 (279) mm 
96 (108) mm 
313 (335) mm 


7.3 kg (16.1 Ibs) 


6.3 kg (13.9 Ibs) 


1.8 to 2.0 MHz 
3.5 to 4.0 MHz 
TORE O J: 3a Mie 


10.1. to 10.15 MHz 
14.0 to 14.35 MHz ~ 
18,068 to 18.168 MHz 
21.0 to 21.45 MHz 
24.89. to 24.99 MHz. 
28.0 to 29.7 9 MHz 


200 W PEP 
110 W PEP 
Balanced modulation 


Reactance modulation 
Low level modulation | 
Less than —40 dB 
More than 40 dB (with 1.5 kHz reference) 
More than 50 dB (with 1.5 kHz reference) . 
More than 26 dB below one of two tones 
+5 kHz 
400 to 2600 Hz 
500 ohms to 50 kQ 
Triple conversion superheterodyne 
100 kHz to 30 MHz 
Ist: 45.05 MHz, 2nd: 8.83 MHz, 3rd: 455 kHz 
Less than 2.5 pV 
Less than 1nV 
Less than 4uV 
Less than 0.25,V 
Less than 25 pV 
Less than 13”V 
Less than 40 xV 
Less than 2.5 pV 
Less than 0.74n.V 


4i 


ating band, then the impedance matching should be 
checked with an SWR meter. (Fig. 10-3) 

The VSWR should preferably be less than 15:7 for 
Stisfactory operation. For antenna adjustment refer to 
the antenna instruction manual, 


t Adjust length 


(4) Antenna matching 


In general, mobile antennas have a lower impedance 
than the 50-ohm coaxial cable used to feed them, 
resulting in a mismatch between the antenna and the 
coax. Such trouble can be eliminated by using an an- 


tenna tuner between the transceiver and the coaxial] 
cable. 


One turn coil 


O° Matching circuit examples 


Bumper Antenna 
ground 


Grid Dip meter 


Disconnect 
Coaxial cable 


INPUT 


Fig,. 


10-3. Adjusting Antenna Resonance 


10-2.MOBIL OPERATION. 
10-2-1, Installation 


Route battery and ANTENNA leads away from all high 


voltage secondary circuits to prevent ignition noise in- 
terference. 


Loading coil a 
Antenna bracket must have 

Antenna 
good metal to metal contact | 


sane 


aT Ae 


To antenna términal 


Ke 0 ae 


Antenna bracket || ~~ 
must have good = 
metal to metal >2E4, 


axial cable 
contact. lates) oo 
Bumper mounting eS ae 
bracket j 


Since an HF antenna is large and heavy, 
Stand high wind stress. 


it must be installed to With- 


Pass coaxial cable 
through the drain hole, 


Fig. 10-4 
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10. REFERENCE 


10-1. Antenna installation 


10-1-1. Fixed station 

For HF fixed-station Opération, an antenna Specifically 
designed for amateur operation is recommended. An- 
tenna types include wire antennas, verticals, rotary 
beams, and other antenna types, (Fig, 10-1) HF anten- 
Nas are quite large and must be installed to withstand 
strong wind, heavy rain, ete. 

Any antenna used with the TS-440s should be of 
50-ohm impedance and should be connected using an 
appropriate coaxial cable such as RG-8/U. 
Impedance matching is important. Impedance mis- 
matching will result in a high VSWR and power loss, 
Or Can Cause unwanted harmonic radiation and inter- 
ference (TVI, BCI). 

The impedance match can be checked with an SWR 
meter. Generally, Satisfactory Operation is assured 
when the VSWR (Voltage Standing Wave Ratio) is less 
than 1.5:1, 


Handbook, or Similar publications. For operation on the 
160,75 and 40 meter bands, a simple dipole antenna, 
Cut to resonance in the Most used portion of the band, 
will perform Satisfactorily. For Operation on the 10,15 
and 20 meter bands, the efficiency of the Station will 
be greatly increased if a good directional rotary anten- 
Na is used. Remember that Even the most sophisticat- 
ed transceiver is useless without a good antenna, 


Pr 


‘ 


Ground plane antenna 


eng 


Dipole antenna 


———-—... PPR Baer aoe Sh Re ee rsh gee 


Fig. 10-2 


10-1-2. Mobile 
(1) Antenna 
Use a sturdy mount for 


must be well grounded to the car body, since the body 
itself functions as the ground plane for the mobile an- 


* Turn the CAR control fully counter-clockwise for 
minimum transmit Power, 

* With the transceiver in transmit mode. raise | 
transmit power output slowly by rotaing the CAR 
control clockwise. The antenna should be adjust- 
ed with minimum Power. 

° Transmitting With full power is recommended 
Only after the antenna has been adjusted for a 
VSWR below 1.5249 


{2) Coaxial cable connection — 
When the antenna is mounted on the behicles bum- 


entering the car. 


(3) Adjustment 
Some mobile antennas are not designed at 50-ohm im- 
predance. In this case, impedance Matching between 


10-3. RADIO FREQUENCY ALLOCATION 


Frequency distribution in the broadcast and amateur 


Zone Zone Zone MHz ae ie a 
peices 10.100 p< one __Zone 
148 10.150 30m dmateur band 


; 13.600 
283.5 
Oe Rgaos ee 
14.350 amateur band 
15.000 19m 
Ss 16.100 


1606 FE 
1705 
1800 
2000 


15m 
2300 -, 700 amateur band 
2500 ers m 

21.850 broadcast band 
3200 390 m 24.890 12m ; 
3400 broadcast band 24.990 amateur band 
3500 80 m 25,000 
3800 amateur band 25.670 tim 
3900 26.100 broadcast band 
3950 b 75m 28.000 Res) 


4000 
4750 


5000 
5060 


5950 


6200 


7000 


WEL0) | Otres 


7300 


9500 : : A ; 
Des Aan EZ Tropical broadcast band Rs ead Amateur band 
9900 | broadcast band whe 
10000 TOMHz : : 


re ttt, 


ree Or a ee 


2nd 3rd 


Low frequency 
broadcast band 


Medium frequency 
broadcast band 


160 m 
amateur band 


broadcast band 


60 m 
broadcast band 1st Zone: 
2nd Zone: 


49m 
broadcast band 


amateut band tab 


broadcast band 


["] Other stations 


Radio Frequency Allocation 


Notes: 


Europe and Africa (Soviet Russia, Turkey and Mongolia included) 
South and North America 


Ay ® Ih some Countries, frequericies allocations da: Not aceord With: this 
le. 


——— Standard time frequency 


Mics. ee ee 


25m ; 
broadcast band 


broadcast banc 


17m 
amateur band 


10 m 
amateur band 


ESSE} Generar broadcast band ~ 


bands 1. 


The general Coverage receiver covers from 100 kHz 
to 30 MHz, to receive international broadcast and com- 
munication services. 25 
As shown in the frequency allocation chart, above 
figure, broadcast and amateur radio station frequen- 


Radio stations throughout the world are listed in the 
WORLD RADIO Ty HANDBOOK or Similar pubil- 
cations. 


or similar bublications. 


Serer ee a ee ee 
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10-2-2. Noise reduction 

In motor vehicles, noise is generated by the ignition 
system. Other sources of noise include the wiper and 
heater motors. 

Although the transceiver is equipped with a noise 
blanker to minimize ignition noise, it is imperative that 
some preventive measures be taken to reduce the noise 
to the lowest possible level. 


(1) Antenna location selection 

Since ignition noise is generated by the vehicles en- 
gine, the antenna must be installed as far from the en- 
gine as possible. 


(2) Bonding 

The component parts of motor vehicles, such as the 
engine, transmission, muffler system, accelerator, etc., 
are coupled to one another at DC and low frequencies, 
but are isolated at high frequencies. By connecting 
these parts using heavy, braided ground straps, igni- 
tion noise can be reduced. This connection is called 
“bonding’’. 


(3) Use ignition suppressor cable or suppressor spark 
plugs 

Noise can be reduced by using spark plugs with inter- 
nal resistors, or resistive suppressor ignition cable. 


10-2-3. Battery capacity 

The power system of a motor vehicle is comprised of 

a battery and an alternator (which generates power 

while the engine is running) to supply current to loads 

or to charge the battery. 

Since the transceiver draws high current during trans- 

mit, care should be exercised so the power system 

is not overloaded. When using the transciever, the fol- 

lowing points should be observed from the viewpont 

of battery maintenance: 

1. Turn the transceiver OFF when the lights, heater, 
wipers and other high-draw accessories are used. 

2. Avoid transceiver Operation when the engine is not 
running. 


3. If necessary, use an ammeter and/or a voltmeter 
to check battery condition. 
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Thank you for purchasing the new TS-440S tran- 
sceiver. Please read this instruction manual carefully 
before placing your transceiver in service. This unit has 
been carefully engineered and manufactured to rigid 
quality standards, and should give you satisfactory and 
dependable operation for many years. 


The following explicit definitions apply in this manual: 

Note: If disregarded, inconvenience only, no risk 
of equipment damage or personal injury. 

Caution: Equipment damage may occur, but not per- 
sonal injury. 


This Instruction Manual covers the TS-440S, 
with and without AT (Automatic Antenna 
Tuner) unit. When there are differences in 
operation, separate instructions will be given for 
each model. Illustrations show the TS-440S 
with AT unit. 
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2-2-3. Antenna 2-3-2. Power supply connection 


Caution: Cautions: 
Protect your equipment—Use a LIGHTNING AR- 1. Turn POWER switch OFF before connecting/dis- 
RESTOR. connecting the power cable. 


2. Observe battery polarity. 

DC power cable 
Red and white + 
Black and gray — 

3. When charging your vehicle battery, or when jump- 
starting a dead battery, ALWAYS disconnect the 


power cable from the back of the transceiver, or 
damage may result to the transceiver. 


Any of the common antenna systems designed for use 
on the high frequency amateur bands may be used with 
the TS-440S provided the input impedance of the 
transmission line is not outside the capability of the Au- 
tomatic Antenna Tuner. The transmission line should 
be coaxial cable. An antenna system which shows a 
SWR (Standing Wave Ratio) of less than 1.5: 1 when 
using 50 ohm coaxial transmission line, or a system 
that results in a transmission line input impedance that 
is essentially resistive, and between 20 and 150 ohms 
will take power from the transceiver through the AT 
unit. 


Connect the TS-440S power cable to the battery ter- 
minals, with consideration to current requirements and 
noise prevention. The maximum current drawn by the 
TS-440S reaches between 18 and 20A when trans- 
mitting. Therefore, the cable should be made as short 
as possible, using the specified fuse. Also, confirm that 
the power system of the car (including the battery and 
generator or alternator) will handle the increased load 
of the TS-440S. 


2-2-4. Key connection 

Your key should be connected as illustrated in the 
figure below. When using an electronic keyer, make 
sure that polarity is set for positive. Always use shield- 
ed line from the key to transceiver. 


Before connecting, check that the 
polarity is correct. The KEY jack 
provides +5.5V. Use shielded 


Use fuse block battery acc- 
essory position. 20A mini- 


cable. ‘S) mum rating. 
KEY +55V To key As short as possible. TS-440S 
©< a= E==— 6 . : cae 


GND 


s 12V Battery 
Key connection 


terminal as possible. 


2-3. MOBILE 


Being compact in design, this transceiver is ideal for 
mobile operation. Satisfactory mobile operation is 
achieved through proper power and antenna connec- 
tion, and thoughtful transceiver installation and ad- 
justment. 


2-3-1. Mounting bracket installation 

Secure the TS-440S under the dashboard using an op- 
tional MB-430 mounting bracket. As an alternative, use 
strapping, making sure that the TS-440S will not slip 
out of place while operating the vehicle. 


Notes: 
1. Do not install the TS-440S near the heater outlet. 


2. Allow sufficient space behind the TS-440S to en- 
sure proper ventilation. 


3. OPERATION 


a1. 
3-1-1. 


OPERATING CONTROLS 


Front panel 
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(A) POWER switch 
Press to turn the power ON or OFF. 


(2) Meter 


During receive the meter is used as an S-meter. Dur- 
ing transmit the function of the meter is controlled by 
the Meter switch @9 , and provides either ALC level, 
PWR (power) or SWR readings. 


dd MODE/KEY (Numeric Keypad) 


These keys are used to select the desired mode of oper- 
ation (USB, LSB, CW, AM, FM, AFSK). When program- 
ming a memory channel or directly entering a frequency 
these keys are used as a numeric keypad to enter the 
channel number or frequency. 


(4) Indicators 


AT TUNE: Lights when the AT TUNE switch is ON. 
Turns itself OFF when the antenna tuner 
has completed tuning. 


NOTCH: Lights when the NOTCH switch is ON. 

F.LOCK: Lights when the F.LOCK switch is ON. 

1 MHz: Lights when the 1 MHz step switch is ON. 

M.SCR: Lights when the M.IN switch is pressed. 
When the memory scroll function is active 
you can review the contents of the 
memory channels without a break in the 
reception of the station you are listening 
to. 

ON AIR: Lights during transmit. 
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(5) Frequency display 

The operating frequency is displayed down to the 
nearest 100 Hz. Also displays the memory channel 
number, RIT/XIT frequency, and includes indicators for 
memory, VFO A/B, scan, split and RIT/XIT operations. 


(6) FUNCTION switches 


The switches included in this group are the RIT/XIT, 
T-F SET switch, and the VFO select switches. (See 
page 15.) 


(7) MIC gain control 


Microphone gain can be adjusted during USB, LSB, 
AFSK and AM operations. Gain is increased thru clock- 
wise rotation of this control. 


CAR (Carrier level) control 


This control sets the carrier level during CW, FM and 
AM operations. When transmitting in the CW mode, 
adjust so that the ALC meter pointer is within the ALC 
zone. 


(9) SQL (Squelch) control 


This function operates in all modes, FM, USB, LSB, 
CW, AFSK, and AM. 

This control is used to eliminate atmospheric noise, and 
receiver static noise during no signal periods. Slowly 
rotate the control clockwise to the point where the am- 
bient noise just disapears, and speaker shuts off. This 
point is known as the squelch threshold point. Now you 
will only hear output from the speaker when an incom- 
ming signal is present. For weak signal reception this 
control should be fully counterclockwise. 
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Note: 
The squelch threshold position will vary from mode to 
mode, so you may have to readjust when you change 
modes. 


NOTCH control 


The NOTCH function is used to reduce or eliminate het- 
erodyne, or CW type signals. The NOTCH filter will not 
be effective against SSB, AM or FM type signals. To 
use the control, place the NOTCH switch ON and slow- 
ly rotate the NOTCH control to reduce the interference. 
Normally the notch point will occur between the 11:00 
and 1:00 o'clock position. 


Notes: 

1. The NOTCH frequency can be varied within a range 
of approximately 400 to 2600 Hz. 

2. When an interfering signal such as a CW station 
appears, slowly rotate the NOTCH control. If you 
rotate the knob too quickly you may pass right over 
the notch point. Slow rotation will yield the best 


results. 
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(1) IF SHIFT control 


Note: 
The IF SHIFT control does not function in the AM or 
FM modes. 


The IF SHIFT control allows you to shift the IF pass- 
band of the receiver without changing the actual center 
frequency of the receiver. This control is useful when 
there is interference near your center frequency. As the 
accompanying illustration shows rotating this control 
may place the interfering signal outside the receiver 
passband, allowing for easier copy. The operation of 
this control in the USB, LSB, AFSK, and CW modes 
is detailed below. 


e USB mode 

Interference from lower frequencies can be reduced 
or eliminated by rotating the IF SHIFT control in the 
@) direction. This will cause the resulting audio fre- 
quencies to have a slightly treble response, i.e.low 
cut filter (low frequencies attenuated). Interference 
from higher frequencies can be reduced or eliminat- 
ed by rotating the IF SHIFT control in the © direc- 
tion. This will cause the resulting audio frequencies 
to sound a little bassy, i.e.high cut filter (high fre- 
quencies attenuated). 


¢ LSB/AFSK mode 
Interference from lower frequencies can be reduced 
or eliminated by rotating the IF SHIFT control in the 
© direction. This will cause the resulting audio fre- 
quencies to sound a little bassy, just the opposite 
of the effect in the USB mode. Interference from 
higher frequencies can be reduced or eliminated by 


2-2-3. Antenna . 
Caution. ——<€£ i i™M£_ i ——____ 
Protect your equipment—Use a LIGHTNING AR- 


RESTOR. 


Any of the common antenna systems designed for use 
on the high frequency amateur bands may be used with 
the TS-440S provided the input impedance of the 
transmission line is not outside the capability of the Au- 
tomatic Antenna Tuner. The transmission line should 
be coaxial cable. An antenna system which shows a 
SWR (Standing Wave Ratio) of less than 1.5: 1 when 
using 50 ohm coaxial transmission line, or a system 
that results in a transmission line input impedance that 
is essentially resistive, and between 20 and 150 ohms 
will take power from the transceiver through the AT 
unit. 


2-2-4. Key connection 

Your key should be connected as illustrated in the 
figure below. When using an electronic keyer, make 
sure that polarity is set for positive. Always use shield- 
ed line from the key to transceiver. 


Before connecting, check that the 


polarity is correct. The KEY jack 
provides +5.5V. Use shielded 
cable. 


Key connection 


2-3. MOBILE 


Being compact in design, this transceiver is ideal for 
mobile operation. Satisfactory mobile operation is 
achieved through proper power and antenna connec- 
tion, and thoughtful transceiver installation and ad- 
justment. 


2-3-1. Mounting bracket installation 

Secure the TS-440S under the dashboard using an op- 
tional MB-430 mounting bracket. As an alternative, use 
strapping, making sure that the TS-440S will not slip 
out of place while operating the vehicle. 


Notes: —-,--_____——— 
1. Do not install the TS-440S near the heater outlet. 


2. Allow sufficient space behind the TS-440S to en- 
sure proper ventilation. 


2-3-2. Power supply connection 

Cautions: 

1. Turn POWER switch OFF before connecting/dis- 
connecting the power cable. 

2. Observe battery polarity. 


DC power cable 


Red and white + 
Black and gray — 


3. When charging your vehicle battery, or when jump- 
starting a dead battery, ALWAYS disconnect the 
power cable from the back of the transceiver, or 
damage may result to the transceiver. 


Connect the TS-440S power cable to the battery ter- 
minals, with consideration to current requirements and 
noise prevention. The maximum current drawn by the 
TS-440S reaches between 18 and 20A when trans- 
mitting. Therefore, the cable should be made as short 
as possible, using the specified fuse. Also, confirm that 
the power system of the car (including the battery and 
generator or alternator) will handle the increased load 
of the TS-440S. 


Use fuse block battery acc- 
essory position. 20A mini- 
‘S) mum rating. 


| 


12V Battery 


terminal as possible. 


A 


Fuse should be as close to the battery 
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s short as possible. 
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3. OPERATION 


3-1. OPERATING CONTROLS 
3-1-1. Front panel 
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(1) POWER switch 
Press to turn the power ON or OFF. 


(2) Meter 


During receive the meter is used as an S-meter. Dur- 
ing transmit the function of the meter is controlled by 
the Meter switch @Q9 , and provides either ALC level, 
PWR (power) or SWR readings. 


-@) MODE/KEY (Numeric Keypad) 


These keys are used to select the desired mode of oper- 
ation (USB, LSB, CW, AM, FM, AFSK). When program- 
ming a memory channel or directly entering a frequency 
these keys are used as a numeric keypad to enter the 
channel number or frequency. 


(4) Indicators 


AT TUNE: Lights when the AT TUNE switch is ON. 
Turns itself OFF when the antenna tuner 
has completed tuning. 


NOTCH: Lights when the NOTCH switch is ON. 

F.LOCK: Lights when the F.LOCK switch is ON. 

1 MHz: Lights when the 1 MHz step switch is ON. 

M.SCR: Lights when the M.IN switch is pressed. 
When the memory scroll function is active 
you can review the contents of the 
memory channels without a break in the 
reception of the station you are listening 
to. 

ON AIR: Lights during transmit. 
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(5) Frequency display 

The operating frequency is displayed down to the 
nearest 100 Hz. Also displays the memory channel 
number, RIT/XIT frequency, and includes indicators for 
memory, VFO A/B, scan, split and RIT/XIT operations. 


(6) FUNCTION switches 


The switches included in this group are the RIT/XIT, 
T-F SET switch, and the VFO select switches. (See 
page 15.) : 


(7) MIC gain control 


Microphone gain can be adjusted during USB, LSB, 
AFSK and AM operations. Gain is increased thru clock- 
wise rotation of this control. 


CAR (Carrier level) control 


This control sets the carrier level during CW, FM and 
AM operations. When transmitting in the CW mode, 
adjust so that the ALC meter pointer is within the ALC 
zone. 


(9) SOL (Squelch) control 


This function operates in all modes, FM, USB, LSB, 
CW, AFSK, and AM. 

This control is used to eliminate atmospheric noise, and 
receiver static noise during no signal periods. Slowly 
rotate the control clockwise to the point where the am- 
bient noise just disapears, and speaker shuts off. This 
point is known as the squelch threshold point. Now you 
will only hear output from the speaker when an incom- 
ming signal is present. For weak signal reception this 
control should be fully counterclockwise. 
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Note: 
The squelch threshold position will vary from mode to 
mode, so you may have to readjust when you change 
modes. 


NOTCH control 


The NOTCH function is used to reduce or eliminate het- 
erodyne, or CW type signals. The NOTCH filter will not 
be effective against SSB, AM or FM type signals. To 
use the control, place the NOTCH switch ON and slow- 
ly rotate the NOTCH control to reduce the interference. 
Normally the notch point will occur between the 11:00 
and 1:00 o'clock position. 


Notes :— $A —— 

1. The NOTCH frequency can be varied within a range 
of approximately 400 to 2600 Hz. 

2. When an interfering signal such as a CW station 
appears, slowly rotate the NOTCH control. If you 
rotate the knob too quickly you may pass right over 
the notch point. Slow rotation will yield the best 


results. 
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(1) IF SHIFT control 


Note eee 
The IF SHIFT control does not function in the AM or 
FM modes. 


The IF SHIFT control allows you to shift the IF pass- 
band of the receiver without changing the actual center 
frequency of the receiver. This control is useful when 
there is interference near your center frequency. As the 
accompanying illustration shows rotating this control 
may place the interfering signal outside the receiver 
passband, allowing for easier copy. The operation of 
this control in the USB, LSB, AFSK, and CW modes 
is detailed below. 


¢ USB mode 

Interference from lower frequencies can be reduced 
or eliminated by rotating the IF SHIFT control in the 
© direction. This will cause the resulting audio fre- 
quencies to have a slightly treble response, i.e.low 
cut filter (low frequencies attenuated). Interference 
from higher frequencies can be reduced or eliminat- 
ed by rotating the IF SHIFT control in the © direc- 
tion. This will cause the resulting audio frequencies 
to sound a little bassy, i.e.high cut filter (high fre- 
quencies attenuated). 


¢ LSB/AFSK mode 
Interference from lower frequencies can be reduced 
or eliminated by rotating the IF SHIFT control in the 
©) direction. This will cause the resulting audio fre- 
quencies to sound a little bassy, just the opposite 
of the effect in the USB mode. Interference from 
higher frequencies can be reduced or eliminated by 


2-2-3. Antenna 

Caution: ee 
Protect your equipment—Use a LIGHTNING AR- 
RESTOR. 
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Any of the common antenna systems designed for use 
on the high frequency amateur bands may be used with 
the TS-440S provided the input impedance of the 
transmission line is not outside the Capability of the Au- 
tomatic Antenna Tuner. The transmission line should 
be coaxial cable. An antenna system which shows a 
SWR (Standing Wave Ratio) of less than 1.5: 1 when 
using 50 ohm coaxial transmission line, or a system 
that results in a transmission line input impedance that 
is essentially resistive, and between 20 and 150 ohms 
will take power from the transceiver through the AT 
unit. 


2-2-4. Key connection 

Your key should be connected as illustrated in the 
figure below. When using an electronic keyer, make 
sure that polarity is set for positive. Always use shield- 
ed line from the key to transceiver. 


Before connecting, check that the 
polarity is correct. The KEY jack 
provides +5.5V. Use shielded 


cable. 
KEY +5.5V To key 
4 >. 
©<~ a= ES 


GND 


Key connection 


2-3. MOBILE 


Being compact in design, this transceiver is ideal for 
mobile operation. Satisfactory mobile operation is 
achieved through proper power and antenna connec- 
tion, and thoughtful transceiver installation and ad- 
justment. 


2-3-1. Mounting bracket installation 

Secure the TS-440S under the dashboard using an op- 
tional MB-430 mounting bracket. As an alternative, use 
strapping, making sure that the TS-440S will not slip 
out of place while operating the vehicle. 


Notes: ——2—_. 

1. Do not install the TS-440S near the heater outlet. 

2. Allow sufficient space behind the TS-440S to en- 
sure proper ventilation. 


2-3-2. Power supply connection 
Cautions:; —A 
1. Turn POWER switch OFF before connecting/dis- 


connecting the power cable. 
2. Observe battery polarity. 


DC power cable 


Red and white + 
Black and gray — 


3. When charging your vehicle battery, or when jump- 
starting a dead battery, ALWAYS disconnect the 
power cable from the back of the transceiver, or 
damage may result to the transceiver. 


Connect the TS-440S power cable to the battery ter- 
minals, with consideration to current requirements and 
noise prevention. The maximum current drawn by the 
TS-440S reaches between 18 and 20A when trans- 
mitting. Therefore, the cable should be made as short 
as possible, using the specified fuse. Also, confirm that 
the power system of the car (including the battery and 
generator or alternator) will handle the increased load 
of the TS-440S. 


Use fuse block battery acc- 
essory position. 20A mini- 
‘S) mum rating. 


12V Battery Use short heavy leads. 


terminal as possible. 


Fuse should be as close to the battery 
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3. OPERATION 
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OPERATING CONTROLS 


Front panel 
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(A) POWER switch 
Press to turn the power ON or OFF. 


(2) Meter 


During receive the meter is used as an S-meter. Dur- 
ing transmit the function of the meter is controlled by 
the Meter switch @9 , and provides either ALC level, 
PWR (power) or SWR readings. 


-@) MODE/KEY (Numeric Keypad) 


These keys are used to select the desired mode of oper- 
ation (USB, LSB, CW, AM, FM, AFSK). When program- 
ming a memory channel or directly entering a frequency 
these keys are used as a numeric keypad to enter the 
channel number or frequency. 


(4) Indicators 


AT TUNE: Lights when the AT TUNE switch is ON. 
Turns itself OFF when the antenna tuner 
has completed tuning. 


NOTCH: Lights when the NOTCH switch is ON. 

F.LOCK: Lights when the F.LOCK switch is ON. 

1 MHz: Lights when the 1 MHz step switch is ON. 

M.SCR: Lights when the M.IN switch is pressed. 
When the memory scroll function is active 
you can review the contents of the 
memory channels without a break in the 
reception of the station you are listening 
to. 

ON AIR: Lights during transmit. 
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(5) Frequency display 

The operating frequency is displayed down to the 
nearest 100 Hz. Also displays the memory channel 
number, RIT/XIT frequency, and includes indicators for 
memory, VFO A/B, scan, split and RIT/XIT operations. 


(6) FUNCTION switches 


The switches included in this group are the RIT/XIT, 
T-F SET switch, and the VFO select switches. (See 
page 15.) 


(7) MIC gain control 


Microphone gain can be adjusted during USB, LSB, 
AFSK and AM operations. Gain is increased thru clock- 
wise rotation of this control. 


CAR (Carrier level) control 


This control sets the carrier level during CW, FM and 
AM operations. When transmitting in the CW mode, 
adjust so that the ALC meter pointer is within the ALC 
zone. 


(9) SQL (Squelch) control 


This function operates in all modes, FM, USB, LSB, 
CW, AFSK, and AM. 

This control is used to eliminate atmospheric noise, and 
receiver static noise during no signal periods. Slowly 
rotate the control clockwise to the point where the am- 
bient noise just disapears, and speaker shuts off. This 
point is known as the squelch threshold point. Now you 
will only hear output from the speaker when an incom- 
ming signal is present. For weak signal reception this 
control should be fully counterclockwise. 
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The squelch threshold position will vary from mode to 
mode, so you may have to readjust when you change 
modes. 


NOTCH control 


The NOTCH function is used to reduce or eliminate het- 
erodyne, or CW type signals. The NOTCH filter will not 
be effective against SSB, AM or FM type signals. To 
use the control, place the NOTCH switch ON and slow- 
ly rotate the NOTCH control to reduce the interference. 
Normally the notch point will occur between the 11:00 
and 1:00 o'clock position. 


Notes: 


ie 
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The NOTCH frequency can be varied within a range 
of approximately 400 to 2600 Hz. 

When an interfering signal such as a CW station 
appears, slowly rotate the NOTCH control. If you 
rotate the knob too quickly you may pass right over 
the notch point. Slow rotation will yield the best 


results. 
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(1) IF SHIFT control 


\cto ———— ee 
The IF SHIFT control does not function in the AM or 
FM modes. 


The IF SHIFT control allows you to shift the IF pass- 
band of the receiver without changing the actual center 
frequency of the receiver. This control is useful when 
there is interference near your center frequency. As the 
accompanying illustration shows rotating this control 
may place the interfering signal outside the receiver 
passband, allowing for easier copy. The operation of 
this control in the USB, LSB, AFSK, and CW modes 
is detailed below. 


e USB mode 

Interference from lower frequencies can be reduced 
or eliminated by rotating the IF SHIFT control in the 
© direction. This will cause the resulting audio fre- 
quencies to have a slightly treble response, i.e.low 
cut filter (low frequencies attenuated). Interference 
from higher frequencies can be reduced or eliminat- 
ed by rotating the IF SHIFT control inthe © direc- 
tion. This will cause the resulting audio frequencies 
to sound a little bassy, i.e.high cut filter (high fre- 
quencies attenuated). 


¢ LSB/AFSK mode 
Interference from lower frequencies can be reduced 
or eliminated by rotating the IF SHIFT control in the 
© direction. This will cause the resulting audio fre- 
quencies to sound a little bassy, just the opposite 
of the effect in the USB mode. Interference from 
higher frequencies can be reduced or eliminated by 
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2-2-3. Antenna 
Caution: 


Protect your equipment—Use a LIGHTNING AR- 
RESTOR. 
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Any of the common antenna systems designed for use 
on the high frequency amateur bands may be used with 
the TS-440S provided the input impedance of the 
transmission line is not outside the capability of the Au- 
tomatic Antenna Tuner. The transmission line should 
be coaxial cable. An antenna system which shows a 
SWR (Standing Wave Ratio) of less than 1.5: 1 when 
using 50 ohm coaxial transmission line, or a system 
that results in a transmission line input impedance that 
is essentially resistive, and between 20 and 150 ohms 
will take power from the transceiver through the AT 
unit. 


2-2-4. Key connection 

Your key should be connected as illustrated in the 
figure below. When using an electronic keyer, make 
Sure that polarity is set for positive. Always use shield- 
ed line from the key to transceiver. 


Before connecting, check that the 
polarity is correct. The KEY jack 
Provides +5.5V. Use shielded 
cable. 
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Key connection 
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2-3. MOBILE 


Being compact in design, this transceiver is ideal for 
mobile operation. Satisfactory mobile Operation is 
achieved through proper power and antenna connec- 
tion, and thoughtful transceiver installation and ad- 
justment. 


2-3-1. Mounting bracket installation 

Secure the TS-440S under the dashboard using an op- 
tional MB-430 mounting bracket. As an alternative, use 
Strapping, making sure that the TS-440S will not slip 
out of place while Operating the vehicle. 


1 a 

1. Do not install the TS-440S near the heater outlet. 

2. Allow sufficient space behind the TS-440S to en- 
sure proper ventilation. 
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2-3-2. Power Supply connection 
Cautions: 


iy 


2. 


Turn POWER switch OFF before connecting/dis- 
connecting the power Cable. 
Observe battery polarity. 


DC power cable 


Red and white + 
Black and gray — 


. When charging your vehicle battery, or when jump- 


Starting a dead battery, ALWAYS disconnect the 
power cable from the back of the transceiver, or 
damage may result to the transceiver. 


Connect the TS-440S Power cable to the battery ter- 
minals, with consideration to current requirements and 
noise prevention. The maximum current drawn by the 
TS-440S reaches between 18 and 20A when trans- 
mitting. Therefore, the cable should be made as short 
as possible, using the specified fuse. Also, confirm that 
the power system of the Car (including the battery and 
generator or alternator) will handle the increased load 
of the TS-440S. 


12V Battery 


Use fuse block battery acc- 
essory position. 20A mini- 
‘S) mum rating. 


Fuse should be as clo 
terminal as possible. 


As short as possible. TS-440S 
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3-1. OPERATING CONTROLS 
3-1-1. Front panel 
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(@ POWER switch 
Press to turn the power ON or OFF. 


(2) Meter 


During receive the meter is used as an S-meter. Dur- 
ing transmit the function of the meter is controlled by 
the Meter switch @9 , and provides either ALC level, 
PWR (power) or SWR readings. 


_(@) MODE/KEY (Numeric Keypad) 


These keys are used to select the desired mode of oper- 
ation (USB, LSB, CW, AM, FM, AFSK). When program- 
ming a memory channel or directly entering a frequency 
these keys are used as a numeric keypad to enter the 
channel number or frequency. 


(4) Indicators 


AT TUNE: Lights when the AT TUNE switch is ON. 
Turns itself OFF when the antenna tuner 
has completed tuning. 


NOTCH: Lights when the NOTCH switch is ON. 

F.LOCK: Lights when the F.LOCK switch is ON. 

1 MHz: Lights when the 1 MHz step switch is ON. 

M.SCR: Lights when the M.IN switch is pressed. 
When the memory scroll function is active 
you can review the contents of the 
memory channels without a break in the 
reception of the station you are listening 
Lo: 

ON AIR: Lights during transmit. 
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(5) Frequency display 

The operating frequency is displayed down to the 
nearest 100 Hz. Also displays the memory channel 
number, RIT/XIT frequency, and includes indicators for 
memory, VFO A/B, scan, split and RIT/XIT operations. 


(6) FUNCTION switches 


The switches included in this group are the RIT/XI7, 
T-F SET switch, and the VFO select switches. (See 
page 15.) 


(7) MIC gain control 


Microphone gain can be adjusted during USB, LSB, 
AFSK and AM operations. Gain is increased thru clock- 
wise rotation of this control. 


CAR (Carrier level) control 


This control sets the carrier level during CW, FM and 
AM operations. When transmitting in the CW mode, 
adjust so that the ALC meter pointer is within the ALC 
zone. 


(9) SOL (Squelch) control 


This function operates in all modes, FM, USB, LSB, 
CW, AFSK, and AM. 

This control is used to eliminate atmospheric noise, and 
receiver static noise during no signal periods. Slowly 
rotate the control clockwise to the point where the am- 
bient noise just disapears, and speaker shuts off. This 
point is known as the squelch threshold point. Now you 
will only hear output from the speaker when an incom- 
ming signal is present. For weak signal reception this 
control should be fully counterclockwise. 
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Note: 
The squelch threshold position will vary from mode to 
mode, so you may have to readjust when you change 
modes. 


NOTCH control 


The NOTCH function is used to reduce or eliminate het- 
erodyne, or CW type signals. The NOTCH filter will not 
be effective against SSB, AM or FM type signals. To 
use the control, place the NOTCH switch ON and slow- 
ly rotate the NOTCH control to reduce the interference. 
Normally the notch point will occur between the 11:00 
and 1:00 o'clock position. 


Notes: ee ee eee 

1. The NOTCH frequency can be varied within a range 
of approximately 400 to 2600 Hz. 

2. When an interfering signal such as a CW station 
appears, slowly rotate the NOTCH control. If you 
rotate the knob too quickly you may pass right over 
the notch point. Slow rotation will yield the best 


results. 
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Interfering Receive 
signal attenuated signal 
by NOTCH control 


Interfering Receive 


signal signal 


Audio output Audio output 
(NOTCH OFF) (NOTCH ON) 
NOTCH control 
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(1) IF SHIFT control 


Nore: —— ee ee ee 
The IF SHIFT control does not function in the AM or 
FM modes. 


The IF SHIFT control allows you to shift the IF pass- 
band of the receiver without changing the actual center 
frequency of the receiver. This control is useful when 
there is interference near your center frequency. As the 
accompanying illustration shows rotating this control 


_. May place the interfering signal outside the receiver 


passband, allowing for easier copy. The operation of 
this control in the USB, LSB, AFSK, and CW modes 
is detailed below. 


¢ USB mode 

Interference from lower frequencies can be reduced 
or eliminated by rotating the IF SHIFT control in the 
©® direction. This will cause the resulting audio fre- 
quencies to have a slightly treble response, i.e.low 
cut filter (low frequencies attenuated). Interference 
from higher frequencies can be reduced or eliminat- 
ed by rotating the IF SHIFT control in the © direc- 
tion. This will cause the resulting audio frequencies 
to sound a little bassy, i.e.high cut filter (high fre- 
quencies attenuated). 


¢ LSB/AFSK mode 
Interference from lower frequencies can be reduced 
or eliminated by rotating the IF SHIFT control in the 
©) direction. This will cause the resulting audio fre- 
quencies to sound a little bassy, just the opposite 
of the effect in the USB mode. Interference from 
higher frequencies can be reduced or eliminated by 


* 


2-2-5. Antenna 
Caution: 


Protect your equipment—Use a LIGHTNING AR- 
RESTOR. 
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Any of the common antenna systems designed for use 
on the high frequency amateur bands may be used with 
the TS-440S provided the input impedance of the 
transmission line is not outside the Capability of the Au- 
tomatic Antenna Tuner. The transmission line should 
be coaxial cable. An antenna system which shows a 
SWR (Standing Wave Ratio) of less than 1.5: 1 when 
using 50 ohm coaxial transmission line, or a system 
that results in a transmission line input impedance that 
is essentially resistive, and between 20 and 150 ohms 


will take power from the transceiver through the AT 
unit. 


2-2-4. Key connection 

Your key should be connected as illustrated in the 
figure below. When using an electronic keyer, make 
sure that polarity is set for positive. Always use shield- 
ed line from the key to transceiver. 


Before connecting, check that the 
polarity is correct. The KEY jack 
provides +5.5V. Use shielded 
cable. 
KEY +5.5V To key 
Lan 
©< Qa = 
GND 
| Key connection 
2-3. MOBILE 


Being compact in design, this transceiver is ideal for 
mobile operation. Satisfactory mobile operation is 
achieved through proper power and antenna connec- 
tion, and thoughtful transceiver installation and ad- 
justment. 


2-3-1. Mounting bracket installation 

Secure the TS-440S under the dashboard using an op- 
tional MB-430 mounting bracket. As an alternative, use 
Strapping, making sure that the TS-440S will not slip 
out of place while operating the vehicle. 


Notes. —# —@_——_—__— 

1. Do not install the TS-440S near the heater outlet. 

2. Allow sufficient space behind the TS-440S to en- 
sure proper ventilation. 
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2-3-2. Power supply connection 
Cautions: 


1. Turn POWER switch OFF before connecting/dis- 
connecting the power cable. 
2. Observe battery polarity. 


DC power cable 


Red and white + 
Black and gray — 


3. When Charging your vehicle battery, or when jump- 
Starting a dead battery, ALWAYS disconnect the 
Power cable from the back of the transceiver, or 
damage may result to the transceiver. 


Connect the TS-440S power cable to the battery ter- 
minals, with consideration to current requirements and 
noise prevention. The maximum current drawn by the 
TS-440S reaches between 18 and 20A when trans- 
mitting. Therefore, the cable should be made as short 
as possible, using the specified fuse. Also, confirm that 
the power system of the Car (including the battery and 


generator or alternator) will handle the increased load 
of the TS-440s. 


Use fuse block battery acc- 


essory position. 20A mini- 
‘> mum rating. 


As short as possible. 
( ee IN 
& / SESS 


Use short heavy leads. 


12V Battery 


Fuse should be as close to the battery 
terminal as possible. 


TS-440S 


3-1. OPERATING CONTROLS 
3-1-1. Front panel 
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(@) POWER switch 
Press to turn the power ON or OFF. 


(2) Meter 


During receive the meter is used as an S-meter. Dur- 
ing transmit the function of the meter is controlled by 
the Meter switch @9 , and provides either ALC level, 
PWR (power) or SWR readings. 


(3) MODE/KEY (Numeric Keypad) 


These keys are used to select the desired mode of oper- 
ation (USB, LSB, CW, AM, FM, AFSK). When program- 
ming a memory channel or directly entering a frequency 
these keys are used as a numeric keypad to enter the 
channel number or frequency. 


(4) Indicators 


AT TUNE: Lights when the AT TUNE switch is ON. 
Turns itself OFF when the antenna tuner 
has completed tuning. 


NOTCH: Lights when the NOTCH switch is ON. 

F.LOCK: Lights when the F.LOCK switch is ON. 

1 MHz: Lights when the 1 MHz step switch is ON. 

M.SCR: Lights when the M.IN switch is pressed. 
When the memory scroll function is active 
you can review the contents of the 
memory channels without a break in the 
reception of the station you are listening 
to. 

ON AIR: Lights during transmit. 
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(5) Frequency display 


The operating frequency is displayed down to the 
nearest 100 Hz. Also displays the memory channel 
number, RIT/XIT frequency, and includes indicators for 
memory, VFO A/B, scan, split and RIT/XIT Operations. 


(6) FUNCTION switches 


The switches included in this group are the RIT/XIT, 
T-F SET switch, and the VFO select switches. (See 
page 15.) 


7) MIC gain control 


Microphone gain can be adjusted during USB, LSB, 
AFSK and AM operations. Gain is increased thru clock- 
wise rotation of this control. 


CAR (Carrier level) control 


This control sets the carrier level during CW, FM and 
AM operations. When transmitting in the CW mode, 
adjust so that the ALC meter pointer is within the ALC 
zone. 


(9) SOL (Squelch) control 


This function operates in all modes, FM, USB, LSB, 
CW, AFSK, and AM. 

This control is used to eliminate atmospheric noise, and 
receiver static noise during no signal periods. Slowly 
rotate the control clockwise to the point where the am- 
bient noise just disapears, and speaker shuts off. This 
point is known as the squelch threshold point: Now you 
will only hear output from the speaker when an incom- 
ming signal is present. For weak signal reception this 
control should be fully counterclockwise. 
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Note: 
The squelch threshold position will vary from mode to 
mode, so you may have to readjust when you change 
modes. 


NOTCH control 


The NOTCH function is used to reduce or eliminate het- 
erodyne, or CW type signals. The NOTCH filter will not 
be effective against SSB, AM or FM type signals. To 
use the control, place the NOTCH switch ON and slow- 
ly rotate the NOTCH control to reduce the interference. 
Normally the notch point will occur between the 11:00 
and 1:00 o’clock position. 


Notes) ————_ eae 

1. The NOTCH frequency can be varied within a range 
of approximately 400 to 2600 Hz. 

2. When an interfering signal such as a CW station 
appears, slowly rotate the NOTCH control. If you 
rotate the knob too quickly you May pass right over 
the notch point. Slow rotation will yield the best 
results. 


Interfering Receive 
signal attenuated signal 
by NOTCH control 


Interfering Receive 
signal signal 


Audio output 
(NOTCH OFF) 


Audio output 
(NOTCH ON) 
NOTCH control 
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(1) IF SHIFT control 


Note: ———__—= 
The IF SHIFT control does not function in the AM or 
FM modes. 


The IF SHIFT control allows you to shift the IF pass- 
band of the receiver without changing the actual center 
frequency of the receiver. This control is useful when 
there is interference near your center frequency. As the 
accompanying illustration shows rotating this control 


.. May place the interfering signal outside the receiver 


passband, allowing for easier copy. The operation of 
this control in the USB, LSB, AFSK, and CW modes 
is detailed below. 


¢ USB mode 
Interference from lower frequencies can be reduced 
or eliminated by rotating the IF SHIFT control in the 
© direction. This will cause the resulting audio fre- 
quencies to have a slightly treble response, i.e.low 
cut filter (low frequencies attenuated). Interference 
from higher frequencies can be reduced or eliminat- 
ed by rotating the IF SHIFT control in the © direc- 
tion. This will cause the resulting audio frequencies 


to sound a little bassy, i.e.high cut filter (high fre- 
quencies attenuated). 


¢ LSB/AFSK mode 


Interference from lower frequencies can be reduced 
or eliminated by rotating the IF SHIFT control in the 
©® direction. This will cause the resulting audio fre- 
quencies to sound a little bassy, just the opposite 
of the effect in the USB mode. Interference from 
higher frequencies can be reduced or eliminated by 
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<-<2-S. ANTenna 
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Protect your equipment—Use a LIGHTNING AR- 
RESTOR. 
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Any of the common antenna systems designed for use 
on the high frequency amateur bands may be used with 
the TS-440S provided the input impedance of the 
transmission line is not outside the Capability of the Au- 
tomatic Antenna Tuner. The transmission line should 
be coaxial cable. An antenna system which shows a 
SWR (Standing Wave Ratio) of less than 1.5: 1 when 
using 50 ohm coaxial transmission line, or a system 
that results in a transmission line input impedance that 
is essentially resistive, and between 20 and 1 50 ohms 


will take power from the transceiver through the AT 
unit. 


2-2-4. Key connection 

Your key should be connected as illustrated in the 
figure below. When using an electronic keyer, make 
sure that polarity is set for positive. Always use shield- 
ed line from the key to transceiver. 


Before connecting, check that the 
polarity is correct. The KEY jack 
provides +5.5V. Use shielded 
cable. 


Key connection 


2-3. MOBILE 


Being compact in design, this transceiver is ideal for 
mobile operation. Satisfactory mobile operation is 
achieved through proper power and antenna connec- 
tion, and thoughtful transceiver installation and ad- 
justment. 


2-3-1. Mounting bracket installation 

Secure the TS-440S under the dashboard using an op- 
tional MB-430 mounting bracket. As an alternative, use 
strapping, making sure that the TS-440S will not slip 
out of place while operating the vehicle. 


Notes: 

1. Do not install the TS-440S near the heater outlet. 

2. Allow sufficient space behind the TS-440S to en- 
sure proper ventilation. 


2-3-2. Power supply connection 
Cautions: 


Pacer an ee ee 

1. Turn POWER switch OFF before connecting/dis- 
connecting the power cable. 

2. Observe battery polarity. 


DC power cable 


Red and white + 
Black and gray — 


3. When charging your vehicle battery, or when jump- 
starting a dead battery, ALWAYS disconnect the 
power cable from the back of the transceiver, or 
damage may result to the transceiver. 


Connect the TS-440S power cable to the battery ter- 
minals, with consideration to current requirements and 
noise prevention. The maximum current drawn by the 
TS-440S reaches between 18 and 20A when trans- 
mitting. Therefore, the cable should be made as short 
as possible, using the specified fuse. Also, confirm that 
the power system of the car (including the battery and 
generator or alternator) will handle the increased load 
of the TS-440S. 


Use fuse block battery acc- 
essory position. 20A mini- 


CO mum rating. 
RA short as possible. TS-440S 
Sy : 
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Use short heavy leads. \_ [fT 


12V Battery 


terminal as possible. 


Fuse should be as close to the battery 


3-1. OPERATING CONTROLS @) 
3-1-1. Front panel 
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(@ POWER switch 
Press to turn the power ON or OFF. 


(2) Meter 


During receive the meter is used as an S-meter. Dur- 
ing transmit the function of the meter is controlled by 
the Meter switch @9 , and provides either ALC level, 
PWR (power) or SWR readings. 


@ MODE/KEY (Numeric Keypad) 


These keys are used to select the desired mode of oper- 
ation (USB, LSB, CW, AM, FM, AFSK). When program- 
ming a memory channel or directly entering a frequency 
these keys are used as a numeric keypad to enter the 
channel number or frequency. 


(4) Indicators 


AT TUNE: Lights when the AT TUNE switch is ON. 
Turns itself OFF when the antenna tuner 
has completed tuning. 


NOTCH: Lights when the NOTCH switch is ON. 

F.LOCK: Lights when the F.LOCK switch is ON. 

1 MHz: Lights when the 1 MHz step switch is ON. 

M.SCR: Lights when the M.IN switch is pressed. 
When the memory scroll function is active 
you can review the contents of the 
memory channels without a break in the 
reception of the station you are listening 
to. 

ON AIR: Lights during transmit. 
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(5) Frequency display 

The operating frequency is displayed down to the 
nearest 100 Hz. Also displays the memory channel 
number, RIT/XIT frequency, and includes indicators for 
memory, VFO A/B, scan, split and RIT/XIT Operations. 


(6) FUNCTION switches 


The switches included in this group are the RIT/XI7T, 
T-F SET switch, and the VFO select switches. (See 
page 15.) 


7) MIC gain control 


Microphone gain can be adjusted during USB, LSB, 
AFSK and AM operations. Gain is increased thru Clock- 
wise rotation of this control. 


CAR (Carrier level) control 


This control sets the carrier level during CW, FM and 
AM operations. When transmitting in the CW mode, 
adjust so that the ALC meter pointer is within the ALC 
zone. 


(9) SOL (Squelch) control 


This function operates in all modes, FM, USB, LSB, 
CW, AFSK, and AM. 

This control is used to eliminate atmospheric noise, and 
receiver static noise during no signal periods. Slowly 
rotate the control clockwise to the point where the am- 
bient noise just disapears, and speaker shuts off. This 
point is known as the squelch threshold point. Now you 
will only hear output from the speaker when an incom- 
ming signal is present. For weak signal reception this 
control should be fully counterclockwise. 
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Note: 
The squelch threshold position will vary from mode to 
mode, so you may have to readjust when you change 
modes. 


NOTCH control 


The NOTCH function is used to reduce or eliminate het- 
erodyne, or CW type signals. The NOTCH filter will not 
be effective against SSB, AM or FM type signals. To 
use the control, place the NOTCH switch ON and slow- 
ly rotate the NOTCH control to reduce the interference. 
Normally the notch point will occur between the 11:00 
and 1:00 o'clock position. 


Notes: es ee ee 

1. The NOTCH frequency can be varied within a range 
of approximately 400 to 2600 Hz. 

2. When an interfering signal such as a CW station 
appears, slowly rotate the NOTCH control. If you 
rotate the knob too quickly you may pass right over 
the notch point. Slow rotation will yield the best 
results. 


Interfering Receive [nterfering Receive 
signal signal 


signal attenuated signal 
by NOTCH control 


Audio output Audio output 
(NOTCH OFF) (NOTCH ON) 
NOTCH control 
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( IF SHIFT control 


Note: ee ee 
The IF SHIFT control does not function in the AM or 
FM modes. 


The IF SHIFT control allows you to shift the IF pass- 
band of the receiver without changing the actual center 
frequency of the receiver. This control is useful when 
there is interference near your center frequency. As the 
accompanying illustration shows rotating this control 


.. may place the interfering signal outside the receiver 


passband, allowing for easier copy. The operation of 
this control in the USB, LSB, AFSK, and CW modes 
is detailed below. 


¢ USB mode 

Interference from lower frequencies can be reduced 
or eliminated by rotating the IF SHIFT control in the 
© direction. This will cause the resulting audio fre- 
quencies to have a slightly treble response, i.e.low 
cut filter (low frequencies attenuated). Interference 
from higher frequencies can be reduced or eliminat- 
ed by rotating the IF SHIFT control in the © direc- 
tion. This will cause the resulting audio frequencies 
to sound a little bassy, i.e.high cut filter (high fre- 
quencies attenuated). 


¢ LSB/AFSK mode 
Interference from lower frequencies can be reduced 
or eliminated by rotating the IF SHIFT control in the 
© direction. This will cause the resulting audio fre- 
quencies to sound a little bassy, just the opposite 
of the effect in the USB mode. Interference from 
higher frequencies can be reduced or eliminated by 


3. OPERATION 


3-1. OPERATING CONTROLS 
3-1-1. Front panel 
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(A) POWER switch 
Press to turn the power ON or OFF. 


(2) Meter 


During receive the meter is used as an S-meter. Dur- 
ing transmit the function of the meter is controlled by 
the Meter switch @9 , and provides either ALC level, 
PWR (power) or SWR readings. 


_@) MODE/KEY (Numeric Keypad) 


These keys are used to select the desired mode of oper- 
ation (USB, LSB, CW, AM, FM, AFSK). When program- 
ming a memory channel or directly entering a frequency 
these keys are used as a numeric keypad to enter the 
channel number or frequency. 


(4) Indicators 


AT TUNE: Lights when the AT TUNE switch is ON. 
Turns itself OFF when the antenna tuner 
has completed tuning. 

NOTCH: Lights when the NOTCH switch is ON. 

F.LOCK: Lights when the F.LOCK switch is ON. 

1 MHz: Lights when the 1 MHz step switch is ON. 


M.SCR: Lights when the M.IN switch is pressed. 
When the memory scroll function is active 
you can review the contents of the 
memory channels without a break in the 
reception of the station you are listening 
to. 

ON AIR: Lights during transmit. 
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(5) Frequency display 

The operating frequency is displayed down to the 
nearest 100 Hz. Also displays the memory channel 
number, RIT/XIT frequency, and includes indicators for 
memory, VFO A/B, scan, split and RIT/XIT operations. 


(6) FUNCTION switches 


The switches included in this group are the RIT/XIT, 
T-F SET switch, and the VFO select switches. (See 
page 15.) 


(7) MIC gain control 


Microphone gain can be adjusted during USB, LSB, 
AFSK and AM operations. Gain is increased thru clock- 
wise rotation of this control. 


CAR (Carrier level) control 


This control sets the carrier level during CW, FM and 
AM operations. When transmitting in the CW mode, 
adjust so that the ALC meter pointer is within the ALC 
zone. 


(9) SQL (Squelch) control 


This function operates in all modes, FM, USB, LSB, 
CW, AFSK, and AM. 

This control is used to eliminate atmospheric noise, and 
receiver static noise during no:signal periods. Slowly 
rotate the control clockwise to the point where the am- 
bient noise just disapears, and speaker shuts off. This 
point is known as the squelch threshold point. Now you 
will only hear output from the speaker when an incom- 
ming signal is present. For weak signal reception this 
control should be fully counterclockwise. 
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Note: 
The squelch threshold position will vary from mode to 
mode, so you may have to readjust when you change 
modes. 


NOTCH control 


The NOTCH function is used to reduce or eliminate het- 
erodyne, or CW type signals. The NOTCH filter will not 
be effective against SSB, AM or FM type signals. To 
use the control, place the NOTCH switch ON and slow- 
ly rotate the NOTCH control to reduce the interference. 
Normally the notch point will occur between the 11:00 
and 1:00 o'clock position. 


Notes: 

1. The NOTCH frequency can be varied within a range 
of approximately 400 to 2600 Hz. 

2. When an interfering signal such as a CW station 
appears, slowly rotate the NOTCH control. If you 
rotate the knob too quickly you may pass right over 
the notch point. Slow rotation will yield the best 
results. 


Interfering Receive 
signal attenuated signal 
by NOTCH control 
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Interfering Receive 
signal signal 


Audio output Audio output 
(NOTCH OFF) (NOTCH ON) 
NOTCH control 
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(1) IF SHIFT control 


Note: 
The IF SHIFT control does not function in the AM or 
FM modes. 


The IF SHIFT control allows you to shift the IF pass- 
band of the receiver without changing the actual center 
frequency of the receiver. This control is useful when 
there is interference near your center frequency. As the 
accompanying illustration shows rotating this control 
may place the interfering signal outside the receiver 
passband, allowing for easier copy. The operation of 
this control in the USB, LSB, AFSK, and CW modes 
is detailed below. 


¢ USB mode 

Interference from lower frequencies can be reduced 
or eliminated by rotating the IF SHIFT control in the 
@) direction. This will cause the resulting audio fre- 
quencies to have a slightly treble response, i.e.low 
cut filter (low frequencies attenuated). Interference 
from higher frequencies can be reduced or eliminat- 
ed by rotating the IF SHIFT control in the © direc- 
tion. This will cause the resulting audio frequencies 
to sound a little bassy, i.e.high cut filter (high fre- 
quencies attenuated). 


¢ LSB/AFSK mode 
Interference from lower frequencies can be reduced 
or eliminated by rotating the IF SHIFT control in the 
@) direction. This will cause the resulting audio fre- 
quencies to sound a little bassy, just the opposite 
of the effect in the USB mode. Interference from 
higher frequencies can be reduced or eliminated by 
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1. FEATURES 


1. Wide dynamic range 


New advances in circuit design have made a 102 dB 
dynamic range (500 Hz IF bandwidth) possible. 


2. General coverage reception from 100 kHz 
to 30 MHz 

In addition to transmission and reception on all amateur 

bands from 1.8 to 28 MHz, the TS-440S provides a 


continuous tuning general coverage receiver with a 
range of 100 kHz to 30 MHz. 


3. Automatic antenna tuner 


The optional, built-in automatic antenna tuner will oper- 
ate from 3.5 to 28 MHz. 


4. All-mode operation 


USB, LSB; CW, AM, FM, and AFSK modes are 
provided. 


5. 100% continuous duty transmit 


Transmission at a 100% duty cycle is possible for rela- 
tively long durations (one hour or less) in any mode, 
including FM and AFSK. 


6. CW full break-in 


Full break-in operation is possible in the CW mode. 
Rapid transmit/receive switching also makes the radio 
suitable for data communications in the SSB mode, 
such as AMTOR. 


7. Build-in XIT 


XIT (Transmitter incremental tuning) allows fine tun- 
ing of the transmitter frequency. 


8. Switchable IF bandwidth 


The IF bandswitch allows you to tailor the receiver 
bandwidth to the operating conditions. Several selec- 
tions are provided; AUTO, W (Wide), M1 (Medium 1), 
M2 (Medium 2) and N (Narrow). When the AUTO po- 
sition has been selected the radio will select the opti- 
mum bandwidth for the selected mode of operation. 


9. Switchable AGC time constant 


A switch is provided to select either FAST or SLOW 
AGC action. 


10. All mode squelch 


11. Built-in RF power/SWR meter 


12. Versatile frequency control 


¢ Accurate frequency selection is possible due to the 
use of a single reference oscillator circuit. 

¢ Continuous tuning of all frequencies thru the use of 
digital VFO technology. The basic 10 Hz step tun- 
ing rate is modified, according to the selected mode, 
for optimum tuning speed and accuracy. An auto- 
matic fast scan function is also provided. 

¢ Dual, digital VFO’s (A/B) enable crossband, cross 
mode operation. 

¢ 100-channel memory (including 10 odd-split chan- 
nels) stores the frequency, band, and mode. 

e Memory scan and two programmable scan ranges. 

e Direct entry of the desired frequency using the front 
panel numeric keypad is also possible. 

¢ A memory scroll function allows review of the 
memory channel contents. 

e Selection of the desired memory channel fs possi- 
ble using either the TUNING dial or microphone 
UP/DOWN pushbuttons. 

¢ The T-F SET function is useful for split frequency 
operation. 

¢ An optional tone unit TU-8 may be used in conjunc- 
tion with the odd-split memory channels to allow 10 
meter repeater operations with CTCSS access. 
Optional computer interface. 

Built-in long-life memory back-up battery. 

* 2-color fluorescent display tube indicates frequen- 

cy and other operational data. 


13. Front panel control of the TUNING dial 
torque is provided. 


<- INS ITALLATION 


2-1. PRECAUTION 


1. Avoid direct sunlight, and select a dry, well venti- 
lated location. 

2. Since the heat sink is on thé rear panel, avoid plac- 
ing the equipment with the bottom and rear sides 
close to a wall or desk. 

3. When installing the €quipment in an automobile, en- 
sure adequate ventilation. Install the Equipment in 


2-2. FIXED STATION 


2-2-1. Interconnection 

The TS-440S requires more than 18A at 13.8 VDC 
when transmitting at full power. Use the PS-50 or 
PS-430 power Supply for fixed Stations. 


Note: 
The PS-50 base Station supply is needed for continu- 


OUusS transmission operation. 
Geld RNG ee sacra eemebe ih eh 


To AC outlet 


To antenna //, Ground 


2-2-2. Grounding 
Caution: —— 


Never use a gas pipe or electrical conduit pipe. 


Notes: -.____ eee oe ee eee ee ieee 

1. A ground connection that is a 1/4 wavelength or 
its multiple May provide a good DC ground, but it 
will not provide a good RF ground. 

2. A city water pipe cannot be used aS a good earth 
in some cases. 


To make a good earth connection, connect the GND 
terminal to a grounded metal water pipe. 
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4. Avoid installing the €quipment in front of the Car 
heater air outlet. 

5. The standard Operating voltage of the equipment 
is 13.8V.Do not operate below 12 V or over 16V, 


The transceiver can be elevated for Operating con- 
venience. 


Caution: 

Do not use the bail to Carry the transceiver. 

ee 
TS-440S 


rotating the IF SHIFT control in the © direction. 
This will cause the resulting audio frequencies to ap- 
pear a little on the high side, again just the opposite 
of the USB mode. 


¢* CW mode 
The operation of the IF SHIFT control is similar to 
that for USB with the exception that you can con- 
trol the tone of the CW note by using the RIT 
control. 


Turned in Odirection Turned in @direction 


é: IF filter passband 
characteristic cals 


@® 


Signal 
Signal 


O 
Interfering signal 


O interfering signal O 


RIT/XIT-@)—IF SHIFT RIT/XIT —@—1F SHIFT RIT/XIT—@-1- SHIFT 


Turn in QOdirection Turn in @direction 
to eliminate inter- to eliminate inter- 
ference from signal ference from signal 
‘B). A) 


IF SHIFT Operation 


(2) -RIT/XIT contro} 


* RIT control 
When the transmit frequency of the distant station 
drifts a little bit during the QSO, but you do not wish 


Notes: Gad © 0 9 aes cee 
1. The RIT offset is displayed on the main display. You 


Dlay and the VFO display may not agree exactly in 
all instances since the RIT and VFO tune in 10 Hz 
steps. The normal resolution of the VFO is 100 Hz, 
So if the RIT or VFO is turned Slowly the associat- 
ed display may not update immediately. You will 
have to tune 100 Hz to see the display actually 
change. 
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¢ XIT control 
When the RIT/XIT control is rotated with the XIT 
Switch depressed the transmit frequency can be 
varied +/—1.2 kHz without affecting the receiver 
frequency. 
Pressing the switch again releases the XIT function. 


(3) RF gain control 


This control adjusts the gain of the receiver high- 
frequency amplifier section. 


For normal receiver performance, and maximum gain, 
this control should be in the full clockwise position. If 
you are having trouble copying the desired signal make 
a note of the stations peak S-meter reading. Then, ad- 
just the RF control counterclockwise, so that the meter 
needle is Stationary at this level. Now, all signals that 


If the incoming signal pegs the S-meter you can also 
reduce the receiver gain by counterclockwise rotation 
of the RF control. The S-meter pointer will always ad- 
vance up-scale as the RF control is rotated counter- 
clockwise, as a visual reminder that the gain of the 
radio has been reduced. 


AF gain control 


Turn the inside knob to increase or decrease the 
volume. 


(5) SELECTIVITY switch 


When an optional filter is installed, the radio’s pass- 
band can be Switched to one of four different band- 
widths, 


The switch has five positions; AUTO, N, M1, M2 and 


W, that are used to select the bandwidth. The M1, and 
N positions are not active until the Optional filters are 


as SS eal 

1. During transmit the wide filter position is selected 
regardless of the Position of the SELECTIVITY 
Switch. 

2. When in the FM mode the bandwidth is always 15 
kHz, regardless of the position of the SELECTIV}- 
TY switch. 


Options, 


Sipe ire ag, SORE = 
(16) AGC switch 


Note: 
This switch is disabled during FM Operations. 


ig : Vaah \anasie DEC eee ie en = 


(7) NOTCH switch 
When this Switch is ON, the notch filter is activated, 


(18) PROC (Processor) switch 


Effective transmit Power output will increase when the 
PROC switch is turned ON during USB, LSB, AFSK, or 
FM mode Operations. 


Note: —— Da pe eens ee Oe Seat 


When the speech processor function is used in the 


ZON€ ON voice peaks. 
ae et ee pa 


(9 F.LOCK switch 


20) UP/DOWN switches 


Pressing the UP Switch increases the frequency, and 
pressing the DOWN switch decreases it. 
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21) 1 MHz Step switch 


This Switch iS used to determine j¢ the UP/DOWN 
Switches wil] function in 4 MHz Steps or only thru the 
amateur bands. When the 4 MHz Step position js 
Selected, the J MHz indicator will light. 


22) TUNING dial (VFO) 


Rotate the knob to Select the desired frequency, Fast 


Crease drag, and counterclockwise to decrease drag. 


(23) Program keys 


Mr\: Used to recall a frequency from memory 
to the VFO. 
SCAN: Pressing during VFO Operation will initiate 


Program scan, and pressing during memory 


SCan speed to toggle between 2 Speeds, 
fast and Slow. 
CLEAR: Used to cance! memory storage Operations, 


VFO/M: Used to switch between memory or VFO 
Operations. 

M.IN: Used to enter data into a memory channel. 

ENT: Used to directly enter 4 frequency from the 


numeric keypad. 


24) PHONES jack 


Output terminal for headphones. 


25) MIC jack 


Connector for a microphone, 


GND (STBY)® 
MIC @ ®GND (MIC) : 
P-t STBY@ 
®NC 
DOWN® 
® B8V/approx. 10 mA 
UP @ 


MIC connector (Front view) 


26) AT TUNE switch 


When this Switch is turned ON with the AUTO/THRU 
Switch is placed in the AUTO Position, the automatic 
tuner will be ©nNgaged and the tuner will try to match 
the antenna. 


@?) AUTO/THRU switch 


‘AUTO: The auto antenna tuner is used in 
transmit. 

THRU: The auto antenna tuner is not used in 
transmit. 


28) Standby switch 


This switch is used when you want to manually con- 
trol transmit or receive. 

SEND: Places the radio into transmit. 

REC: Places the radio into receive. 


The Standby switch is also used to clear an entry dur- 
ing direct entry of VFO frequencies, or when entering 
a memory channel. 


(29) ALC/PWR/SWR meter switch 


ALC meter 
Used to monitor the drive level in USB, LSB, and AFSK 
modes. 


PWR meter 
Used to indicate the output power. Note that this meter 
is a peak reading meter, not an average reading meter. 


SWR meter 

Used to indicate the Standing Wave Ratio of the an- 
tenna and feedline connected to the ANT connector 
when the AUTO/THRU switch is in the THRU position. 


80) ATT (Attenuator) switch 


The incoming receive signal level is attenuated by ap- 
proximately 20 dB when this switch is activated. 


When the incoming receive Signal is very strong (20 
dB over S-9), the signal should be attenuated to pre- 
vent distortion of the signal, thereby Stabilizing the 
receiver performance. This is easily done by activat- 
ing the ATT switch. This control is also useful when 
a Strong signal is near your desired signal, while some 
loss will occur to the desired signal as well as the un- 
desired signal, the use of the attenuator will sometimes 
allow you to complete the QSO. 


1) NB (Noise Blanker) switch 


When pulsating noise, such as that caused by automo- 
bile ignitions is encountered, place the NB switch ON. 
This will provide approximately 40 dB’s of attenuation 
to this interfering signal. If there iS NO noise present, 
the switch should be in the OFF position. This switch 
will not help to eliminate atmospheric or line Noises, 
only pulse type noise. 


82) VOICE switch 


When the optional VS-1 voice synthesizer unit is in- 
Stalled the operating frequency will announced 
whenever the VOICE switch is depressed. For a dial 
frequency of 14.200.0 the frequency will be an- 
nounced as: ‘’one”’,  FOURSE “point”, “two'', zero”, 
zero’, “‘zero’’, ‘zero’, 

Please refer to page 28 for installation instructions con- 
cerning the VS-1 Voice Synthesizer. 


3-1-2. -Rear Panel 


) acc 3 terminal 


Spare RCA type terminal. No internal connections have 
been made. 


(2) AFSK IN terminal 
AFSK input terminal. 


(3) AFSK OUT terminal 


Constant level AF Output terminal for AFSK Operation. 


(4) ANTI vox control 


control is not active when headphones are connect- 
ed, for obvious reasons! 


©) 


(5) DELAY control 


This control adjusts the ““‘hang-time’’ that the radio will 
remain keyed after voice input has stopped. 


DELAY 


‘©) 


6) VOX GAIN control. 


This control adjusts the Sensitivity of the VOX ampii- 
fier. Adjust this control for your personal Preference. 


VOX GAIN 


‘Q) 
ACC 1 jack 


This jack is designed for connection of the 6-pin DIN 
connector supplied with the optional interface unit. 


EXT. SP (External speaker) jack 


This jack is for connection of an external speaker. 


(9) DC power connector | 
This is used to connect the DC power supply. 


KEY jack 


Using shielded line, connect a 1/4’ phone plug to this 
jack for CW operation. Open-termina! voltage is approx- 
imately 5.5 VDC. 


(1) ANT (Antenna) connector 


This UHF connector should be attached to a suitable 
antenna for transmitting and receiving. The antenna ca- 
ble should be 50-ohm coax, terminated with a PL-259 
connector. 


©) GND (Ground) terminal 


To prevent electric shock, as well as RFI and BCI, con- 
nect the transceiver to a good earth ground. 


43) ACC 2 jack 


Terminal numbers and their applications are as follows: 


View from the 
rear panel. 


13-pin DIN plug 


[Pin No. Pin Name 
1 NC 
| 2 NC 


3 Data output 


Application 


No connection 


No connection 


Output level is fixed regardless of the 
AF contro} setting. 
Output voltage: 
300 mV or more at maximum re- 
ceiving input with 4.7 kQ load. 


4 GND Grounding (The shielded wire of the 
audio output terminal is connected 
here.) 

5 NC No connection 

6 NC No connection 

bag 7 [NG ee No connection 

8 | GND Grounding 

S MIC mute Signal input from the MIC jack is mut- 
ed. Grounding mutes signal. 

[ 10 NC No connection 
“> 


Input terminal for data communica- 
tion. In SSB, MIC gain can be con- 
trolled by the MIC control, 
Input voltage: 
500 mV or less 
(SSB: Voltage starts deflecting ALC. 
FM: Voltage providing +3.0 kHz 


modulation ratio.) 
Grounding (The shielded wire of the 


audio input is connected here.) 


Tat Data input 


+— ee eS 
ae | GND 


Hc Standby 


Standby terminal 
Grounding transmits. 


a | = — 


(14) REMOTE connector 


Note: 
When the control relay is used refer to section 5-8-10. 


+12 VDC ON transmit GNO[~~] 
max. 10 mA. 


From Standby switch 


(PTT circuit for foot switch) | OF Speaker SSP as 


Internal wiring 


Bee SND 


View from cord 


3-1-3. Top cover 


CW ooFF SEM FULL 


VOX OFF 


VOX/BREAK IN switch 


VOX (Voice Operated Switch) operation is possible in 
LSB, USB, FM or AFSK mode operations. To activate 
the VOX Circuitry place the VOX switch ON. 


This control is also used to select either Full or Semi 
automatic break-in. 


3-2. RECEIVE 


POWER Switch: OFF. 


= 
| 
Standby Switch: [sexo poll Fe 0 Sige 
oy) io] 6 FSK 
OTe 8 0 Shas 
o\ oN eee) 
MODE keys 


3-2-1. Initial setting 

1. Preset the controls as shown in the accompanying 
illustration above. 

2. Place the POWER switch to ON. (During fixed- 
Station operation you must first turn ON your DC 
DOWer supply, the PS-50 js recommended.) 

3. The meter Will illuminate and a frequency will ap- 
D€ar in the display. 

4. Set the BAND Switches for the desired band. If you 
desire to tune a4 frequency other than one of the 


i 


6. Adjust the AF gain contro} for the desired volume. 
7. Slowly rotate the TUNING dial until the desired Sig- 
Nal can be heard Clearly, 


of this Operation please refer to the “Direct key- 
board frequency entry’’ section on Page 13, 


SQL control: 
Fully counterclockwise. 


RF gain contro}: 
oe Fully clockwi 
8IT/XIT —@—e sHigt AF —~O— > y lockwise, 
ANY 


it “ts 
( ~~ AF gain contro}: 
©) 4©} Fully counter- 
o 1 


Clockwise. 
—— 
FLOCK PROC Norey rag SELECTIViy 
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RIT switch: OFF 


TUNING dial {(VFO) 


3-2-2. CW Zero-beat Operation 


Zero-beat Operation with a Station during CW mode 

Operation 

1. Set the RIT/XIT Switches to OFF. 

2. When an Optional filter js Not used, tune the TUN- 
ING dial so that the receive beat frequency iS ap- 


the VOX OFF, and then closing your CW key. Then 
by using the sidetone Oscillator, and the incoming 
receive signal you Can zero-beat by turning the 
TUNING dial until the two tones are the Same fre- 


3. When the YK-88c filter is used the simplest method 
to use is to adjust the TUNING dial fora Maximum 
S-meter deflection. 


Reception at the desired Pitch after zero-beat 

Operation. 

1. After 2€r0-beating turn the RIT Switch ON, and ad- 
just the RIT Control for the desired pitch. 

2. Adjust the IF SHIFT Control for the strongest Sig- 
nal level. 


Your frequency Displayed frequency 


Transmit-Receive frequency 


(Displayed frequency) 


Receiver Carrier frequency I 
(BFO) oT 
! 


! 
—-| 


800Hz 


Beat note 


Tuning for Cw Operation 


3-2-3. Direct keyboard frequency entry 


Direct keyboard entry of the frequency is possible us- 
ing the numeric keypad on the TS-440S. This allows 
rapid changes in frequency without the delays encoun- 
tered when using other tuning methods. 


1. Select the VFO mode. 


2. Press the ENT key. The display will indicate 


pis saa ry he aye" 


Se enerrnncevena: -. = a ee | 


3. Enter the desired operating frequency from Most 
Significant Digit to the Least Significant Digit. You 
do not have to enter trailing zeros, but you must 
enter a leading zero for frequencies between 1 and 
3.99999 MHz or two leading zeros for frequencies 
between 0.1 and 0.99999 MHz. (03.500.00 MHz). 


4. After the last digit has been entered press the ENT 
key again to signify you want the radio to change 
frequency. If you entered the frequency down to 
the nearest 10 Hz a beep will sound and the radio 
will automatically change to the new frequency 
without the need of pressing the ENT key for the 
second time. 


Tig a VFO ; x ‘i it ; 
LAEPISISI ATS) al that 
Mey ed at 0s Cd fa 


For example: To enter 14.200.00 MHz there are 
two methods: 

Method one: Press [ENT], [1], [4], [2], [ENT]. 

Method two: [ENT], [1], [4], {2], [O], [O}, [O], [O}. 


Attempting to enter a frequency outside the tun- 
ing range of the radio will cause the display to return 
tO & 


5. If you make a mistake while entering the frequen- 
cy and have not yet pressed the ENT key, or en- 
tered the final digit, you may cancel the input by 
pressing either the CLEAR key or standby switch. 


3-2-4. AM reception 

There are cases during AM broadcast reception, where 
interference in noticeable when SELECTIVITY is W, but 
the intelligibility is poor with the radio in the M2 posi- 
tion, due to a lack of high frequency response. If this 
condition occurs place the SELECTIVITY switch to M2 
and rotate the TUNING dial +/— 1 kHz from the center 
frequency. It should be possible to find a point where 
the interference will be a little greater, intelligibility 
should be improved. 

Another method utilizes the execellent receiver stabil- 
ity of the TS-440S by selecting USB or LSB and tun- 
ing to one of the sidebands of the AM signal. The only 
disadvantage to this method is that a 5 Hz beat tone 
might be detected along with the desired receive signal. 


3-3. TRANSMIT 


3-3-1. SSB (USB, LSB) mode 

1. Set the MODE keys to USB or LSB. By internation- 
al convention frequencies below 10 MHz utilize the 
LSB (Lower Sideband) mode, and frequencies 
above 10 MHz use USB (Upper Sideband). The ac- 
tual switchover point on the TS-440S is 9.5 MHz. 
The TS-440S will select the proper mode when you 
tune to the desired frequency. You can override this 
by simply pressing the desired mode key. 


2. Set the Meter switch to ALC. 


ALC PWR SWR 


aaa 


3. Press the microphone PTT switch, or set the Stand- 
by switch from REC to SEND. 


4. Speak into the microphone and adjust the MIC gain 
control so that the meter deflection does not ex- 
ceed the ALC zone on voice peaks. 


Note: Sa Eas 
Adjustment using the ALC meter provides greater ac- 
curacy than if you try and use the power meter for ad- 
justment. Never adjust for ALC deflection above the 
ALC zone, as this will cause distortion of the transmit- 
ted audio signal. 


ALC zone 
Note: - 


Do not exceed the ALC zone on voice peaks. 
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3-3-2. CW mode 
Set MODE keys to CW and set the Meter switch to 


ALC. 


ALC PWR sSwr 


Placing the Standby switch to send and depressing the 
CW key will Cause the radio to transmit. 
Transmission is also possible when in the SEM} or FULL 
break-in mode by simply depressing the key, with the 
Standby SWitch in the REC position. 


Adjust the CAR control until the meter deflection is 
within the ALC zone. 


ALC ‘Zone 


* SEMI and FULL break-in 
Two break-in methods are Provided with the TS-44090s 
transceiver, SEM] and FULL break-in. With either break- 


Of the transceiver, even after the CW key is 
released. 


OFF SEM} FULL 


ON 
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(b) Full-automatic break-in 
Depressing the CW key wiil automatically place the 
transceiver into the transmit mode. Releasing the 
CW key will return the radio to receive immediately 
enabling reception between Characters. 


Caution: ney" aera ee 

The TL-922A/9292 linear amplifer is not designed 
for full break-in type operation. Attempting to use 
this accessory in the FULL break-in mode Cause 


damage to OcCur to the linear amplifier. 
I< ipiter ence rege ee ee eR a 


OFF SEM} FULL 


3-3-3. FM mode 

Select the desired frequency within the 28 MHz 
amateur radio band. Place the MODE key to FM and 
the Meter Switch to ALC. 


ALC PWR SWR 


Siem 


Press the Microphone PTT switch Or place the Stand- 
by switch to SEND. 


1. The FM Power output May fluctuate if running less 
than full Output. 
2. Ensure that an antenna with a low SWR is used. 
The TS-440s Provides severa} Protection Circuits, 
ually loading into an antenna with a high SwrR 
(3to 1o0r greater) will eventually cause damage to 
the final amplifiers, 
meter reading may not be accurate with 
values. Use a 900d antenna for the most 


accurate readings, 
SESS oe 


The PWR 
high Swr 


* Subaudible tone 

An optional subaudible tone unit TU-8 is available for 
installation in the TS-440S far accessing 10 meter FM 
repeaters. This tone jis activated whenever the 
TS-440S is in the SPLIT mode. 


3-3-4. AM mode 

Set the Meter switch to PWR. 

Set the MODE key to AM. 

Place the Standby switch to SEND. 

Adjust the CAR control so that the meter indicates 

25 watts. 

Place the Meter switch to ALC. 

. Adjust the MIC gain control so that the meter 
deflection does not exceed ALC zone on voice 
peaks. 


BWN > 
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3-4. AUTOMATIC ANTENNA TUNER 
(The AT unit AT-440 is required for 
this function.) 


The automatic antenna tuner operates within the 
amateur radio bands from 3.5 thru 29.7 MHz. 


1. Ensure that an antenna designed for use within the 
band you intend to Operate on is properly connect- 
ed to the antenna terminal. 


2. Set the AUTO/THRU Switch to the AUTO position. 


3. Place the AT TUNE switch to the ON position. The 
AT TUNE indicator will light and the tuner will be- 
gin tuning. Then the CW mode indicator will light. 


4. After a short period the AT TUNE indicator will go 
OFF and the motors will stop turning. 


5. Place the AT TUNE switch to OFF. 


6. Tuning is now completed. You may Now carry out 
normal communications. 


Notes te iL 

1. When the AT TUNE switch is ON and the AT indi- 
Cator lights but then goes out immediately it is an 
indication that the antenna was not that far off 
resonance and that tuning has been completed. 

2. Normal operation iS Not possible until the AT TUNE 
Switch has been turned OFF. 

3. If the motors do not Stop turning after approximately 
30 seconds, place the AT TUNE Switch to OFF, and 
then back to ON again. The tuner will attempt to 
tune again, and should find a good match. If the 


ing to tune again. 


So ee 


3-5. DUAL DIGITAL VFO’s 


Operational convenience can be enhanced thru the use 
of both VFO A and VFO B. 


3-5-1. Why two VFO’s 

Occasionally DX Stations will utilize an operational 
Procedure known as split frequency Operation. When 
the DX station is in this mode he will be transmitting 
On one frequency and receiving on another. This is 
done in order for the DX station to be able to recog- 
nize the calls of Stations during pile-ups. 


Older transceivers required the use of an external VFO 
to allow this split frequency operation. The TS-440S, 
thru the use of microprocessor controls, effectively pro- 
vides two separate VFOs in the same package. Severa! 
different controls and switches have been provided to 
increase the Operators convenience when faced with 
this type of Operation. The use of these controls is dis- 
cussed below. 


3-5-2. Split frequency 


(a) A=B switch 
Depressing this Switch causes the data contained 
in the inactive VFO (the VFO that is not currently 
being displayed) to change to the Same data con- 
tained in the active VFO (the one Currently dis- 
played). Both the frequency and mode are 
changed. 


For example: VFO A is set at 7 MHz in LSB, and 
VFO B is 21 MHz in USB. VFO A is the active VFO 
(show on the display). Depressing the A =B switch 
will cause VFO B to change to 7 MHz in LSB. 


(b) A/B switch 
Allows selection of the desired active VFO. Each 
time this switch is depressed the active VFO will 
alternate between VFO A and VFO B. 


(c) SPLIT switch 

Allows the use of one VFO for transmit, and the 
other for receive (Split Frequency Operation). For 
example: VFO A is the active VFO, and VFO B is 
the inactive VFO. Depressing the SPLIT switch will 
cause the TS-440S to receive on VFO A and trans- 
mit on VFO B. The mode of reception and trans- 
mission will follow the mode contained in the 
appropriate VFO memory. It is possible to work 
cross band, cross mode if desired. 


To avoid confusion during contest, or pile-up oper- 
ations we recommend using VFO A for receive and 
VFO B for transmit. 


(d) T-F SET switch 
Depressing this Switch will allow you to rapidly set 
Or check the transmit frequency, during SPLIT 
Operations, without the need of actually trans- 
mitting. 


This switch is especially convenient when you are 
trying to locate the transmit frequency of the sta- 
tion currently in contact with the DX station, since 
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3-6. MEMORY 


The TS-440S incorporates a convenient 100 channe! 
memory that can be used to store and recall common- 
ly used frequencies. These channels can be subdivid- 


can, for instance, assign channels 10 through 19 to 
the 160 meter band, channels 20 through 29 to the 
80 meter band, channels 30 through 39 to the 40 
meter band (LSB), channels 40 through 49 to the 20 


3-6-1. Memory Entry 

1. With the TS-440S in the VFO mode, select the 
desired Operating frequency and mode as described 
IN previous sections. 


2. Press the M.IN switch. The radio will enter the 
Memory Scroll (M.SCR) mode. The current memory 
Channel number (M.CH), frequency and mode will 
be displayed, but the actual! Operating frequency 
and mode will remain unchanged allowing uninter- 
rupted reception. 


3. Select the desired memory channel using one of the 
three methods described below. 
a. Turn the TUNING dial until the desired channel 
Number js displayed (One revolution of the dial 
Cover about 10 channels), 


ing the second digit will return you to the origi- 
nal channel. 


c. Use the UP/D OWN switches and/or microphone 
UP/DOWN Switches to scroll thru the different 
memory positions. 


3. 


memory, the active VFO is loaded with the receive 
data and the inactive VFO will be loaded with the 
transmit data, The TS-440S will then automatical- 
ly enter the SPLIT Mode. 

This Operation will not function if No data is con- 


tained in the displayed memory channel. 
4. Data in the VFO is replaced by the memory data. 
Memory data is not lost during this operation. 


3-6-3. Transferring data between memory channels 

1. With the TS-440S in the memory mode, press the 
M.IN key and scroll to the channel that you want 
the data to be transferred to. 


Wy 
I. 


! 


2. Press the MIN key. The frequency and mode of the 
memory channel that appeared before you pressed 
the M.IN key will duplicated in the new channel. 


3-6-4. Entering/Transferring data in the split fre- 

quency channels 

Separate transmit and receive frequencies may be en- 

tered into memory channels 90 through 99. The proce- 

dure is similar to that given for the other channels with 
the following exception: 

1. The active VFO frequency and mode is stored in 
the receive memory, and the inactive VFO frequen- 
cy and mode is stored in the transmit memory, 
regardless of whether the SPLIT function is ON or 
OFF: 

2. The RIT offset is stored in the receive memory, and 
the XIT offset in the transmit memory. 

3. When data is transferred from the general memory 
section into the split frequency memory section the 
transmit and receive frequencies will be the same. 

4. Only the receive memory will be transferred into 
general mernory during transfer operations from the 
split memory area. 


3-6-5. Clearing a memory channel 

Two methods may be used to clear a memory 
channel: 

1. M.IN switch 

Transferring information from a vacant channel, i.e. one 
that has no stored information, thru the use of the M.IN 
Switch, as described previously in section 3-6-1 is one 
method of “clearing” a memory channel. 

2. ENT switch 

Data may also be erased by depressing the ENT key 
while depressing the CLEAR key. 


3-6-6. Memory recall 

Fixed channel type recall is possible when using the 

VFO/M key to recall memory channel information. The 

stored frequency cannot be changed, although the 

RIT/XIT ftnetion is active. 

1. Press the VFO/M key. The memory channel num- 
ber, mode, and stored frequency data will be dis- 
played. If a channel contains no data, only the 
Channel number will be displayed. 


2. Select the desired memory channel using the 
methods described under Memory Entry section. 


3. To return to the VEO mode, press the VFO/M key 
again. : 


Notes: 

1. RIT/XIT will be cancelled when the TS-440S is 
switched from the VFO mode to the memory mode, 
but will be restored when the TS-440S returns to 
the VFO mode. 

2. When the TS-440S is switched from the memory 
mode to the VFO mode, the VFO will be set to the 
RIT/XIT variable specified when the data was 


Programmed in to memory. 
Pe eae Le etal 


3-7. SCAN 


3-7-1. Memory scan 

Memory scan operates from memory channel 00 thru 
memory channel 99 at approximately 3-4 second in- 
tervals, or you may specify which memory groups you 
want to scan. Only these memory channels with data 
entered are scanned. 


To initiate memory scan of all memory channels 

1. Press the VFO/M key to select the memory mode. 

2. Press the SCAN key. Scan will begin at memory 
channel OO, or the lowest numbered channel con- 
taining data. 

3. You can stop scanning by pressing the CLEAR or 
microphone PTT switch. Pressing the PTT switch 
will allow you to continue scanning from the point 
that you stopped, and pressing the CLEAR key will 
allow you to start scanning from the beginning. 

4. To resume scan press the SCAN key again. 


To initiate memory scan of specific memory channel! 

groups 

1. Press the VFO/M key to select the memory mode. 

2. Press and hold the SCAN key. 

3. You may specify which memory groups you want 
to scan by depressing the key that corresponds to 
the ten position of the memory channel group. 


Otitis Memory channels OO thru 09 
PSL a espana PR Memory channels 10 thru 19 
Sat eee Memory channels 20 thru 29 
Lee ca ate ee Memory channels 90 thru 99 
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In example 1 we want to scan only Group 2, so we 
would press the 2 key. In example 2 we want to scan 
Group 1 and Group 2, so we would press the 1 key 
and then the 2 key. 


Example 1 Example 2 
Group 2 Group 1 Group 2 
CH20 CH29 CH10 CH19 CH30 CH39 
$$$ b>}. ee 


4. You can stop scanning, or resume scan using the 
Same methods described above for the entire 
memory scan. 


3-7-2. Program scan 

Two programmable scan ranges are provided on the 
TS-440S transceiver. PG.S-1 (Program Scan range 1) 
utilizes memory channels O06 and 07 to specify the up- 
per and lower scan limits. PG.S-2 (Program Scan range 
2) utilizes memory channels 08 and 09 to specify the 
upper and lower scan limits. 


To initiate PG.S 
1. Press the VFO/M key to select VFO operation. 


2. Press and hold the SCAN key. 


3. Toinitiate PG.S 1 press the 6 key, and then release 
both the 6 and the SCAN keys. Scan will begin on 
the frequency Programmed in memory channel 
number 6 and proceed in 10 Hz steps to the upper 
limit stored in memory channel 7, then return to 
channel 6 and begin again. 


—PGS-1— ; 
CH6 CH7 
14,010.00 14. 100,00 

CW 
A 


5 eh eee J 


4. Toinitiate PG.S 2 press the 8 key, and then release 
both the 8 and the SCAN key. Scan will proceed 
in the limits specified in memory channels 8 and 
9, just as for PG.S li 


—-—PG < a] 
C CH9 
!4. 200.00 !4_ 320.00 
USB 


5. If you want to Scan both ranges PG.S 4 and PG.S 
2, press the 6 and then the 8 key while holding the 


6. To stop scanning press the PTT Switch, or the 
CLEAR key. Pressing the SCAN key allows scan to 
resume from the point yOu stopped. 
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Note: “bol Giles re ee 
The TS-440S microprocessor remembers the various 
scan parameters that you have specified and will fol- 
low whatever you have entered the next time you 
press the SCAN key. 


Example 1: Memory mode 
Previously Programmed memory scan 
data was to scan channels 20-29 and 
40-49. 
To scan this same range again simply 
press the SCAN key. : 
Example 2: VFO mode 
Previously entered program scan data 
was to scan both PG.S1 and PG SZ 
To initiate program scan over these two 
ranges again simply press the SCAN key. 


The TS-440S will continue to execute scan according 
to the above parameters until you Manually change the 
information. This Saves a lot of key strokes if you al- 
ways scan the same ranges, etc. 


3-7-3. Scan speed 

Two scan speeds are available with the TS-440S. 
To change the speed press the SCAN key after you 
have initiated scan. You will be able to toggle between 
fast and slow each time you press the key. 
Note: rte nt tt rte ee 
The scan step size depends upon the mode that has 
been selected for SSB, CW and AFSK the step size is 


10 Hz, for FM and AM the step size is 100 Hz. 


3-7-4. Memory channel lockout 

This transceiver has a memory channel lockout func- 
tion which allows you to temporarily Skip unwanted 
memory channels during memory scan. 


1. Press the VFO/M key to enter the memory mode. 

2. Select the memory channel that you want to skip 
using the numeric keypad, the TUNING knob, or the 
UP/DOWN microphone or BAND Switches. 

3. Press the CLEAR switch. 


| Pa RSs 


4. A decimal Point will appear in the M.CH display to 
. indicate that the channel will be skipped. 


5. To cancel the lockout, select the desired channel 
and then press the CLEAR switch. The decimal 
point will go out indicating that the channel! will 
again be scanned. 


3-8. AFSK 
3-8-1. Reception 


Note: 
An RTTY terminal is required to receive and dis- 
play/print the RTTY signal. 


1. The AFSK mode utilizes the LSB carrier frequency, 
which conforms to international conventions. 

2. When the optional YK-88C filter is installed, the nor- 
mal receiver bandwidth is 500 Hz when the SELEC- 
TIVITY switch is set to the AUTO position, and the 
MODE switch is in AFSK. 

The accompanying diagram illustrates the relation- 
ship between the carrier and the passband width. 

3. The demodulated AFSK signal is sent from the 
AFSK OUT terminal on the rear panel. 

4. This completes the preparation for using the AFSK 
mode. : 


Note era a nen nF 


Before connecting the terminal you should review the 
contents of the instruction Manual provided with that 
terminal unit. 


RTTY device | capes 
AFSK receive signal { \-------____! 
AFSK OUT 


The figure below shows the frequencies relationship. 


2295Hz 


f Mopac if 
CW Filter 
, x 


‘ v 
ul tial ctl ld hich 


14.09771MHz 14.09788MHz 14.10000MHz 
SPACE MARK RX CARRIER 


3-8-2. Transmit 
Note: 
Key down periods of 1 hour will require a cool down 
period of approximately 30 minutes. The PS-50 
heavy-duty supply is recommended for continuous 


duty transmission. 


1. Ensure that your terminal is set up for AFSK type 
keying. 

- Connect the terminal units AFSK output jack to 
TS-440S AFSK IN jack, and the terminal unit's 
AFSK input jack to the TS-440S AFSK OUT jack 
on the rear panel of the transceiver. The terminal 
units standby (PTT) terminal should be connected 
to the standby terminal on the REMOTE connector 


NO 


of the TS-440S. (See Page 11 for the REMOTE ter- 
minal pin configuration. } 

3. Place the MODE key on the TS-440S to AFSK, and 
the Meter switch to ALC. 

4. To transmit, either place the SEND/REC Switch on 
the TS-440S to SEND, or use the PTT signal from 
your terminal unit. 

5. When using AFSK, you can also apply your trans- 
mit signal tones to pin number 1 of the microphone 
connector, if you do not wish to use the two jacks 
on the rear of the TS-440S. To adjust the power 
output in AFSK, increase or decrease the MIC gain 
control setting. A mid-scale ALC reading will yield 
full power output. 

Notes: Matte ac. hae 

1. AFSK operation requires terminal unit designed to 
supply this type of operation. You cannot use FSK 
tones with an AFSK jack! 

2. The AFSK oscillator circuit should Provide audio 
tones of 2125 and 2295 Hz. Lower tones may 
Cause spurious output due to the higher harmonic 
content present with these lower frequencies. 

3. The TS-440S and RTTY terminal unit should use 
Separate power Supplies, in order to prevent RFI 
(Radio Frequency Interference). 

4. During AFSK mode operation, the microphone 
Switch should be OFF or ground pin No. 9 of the 
ACC 2 jack, or the microphone disconnected, if you 
are using the AFSK jacks on the rear Panel. 

5. The AFSK input level should be less than 100 mV. 

Sa ae i UO, 


3-8-3. AMTOR operation 

For AMTOR Operation, you should reverse the trans- 
mit/receive input polarity on your AMTOR terminal, 
since AFSK on the TS-440S operates in the LSB made. 
If you cannot reverse the polarity, you should select 
the USB mode on the TS-440S. 

During AMTOR operation, the microphone switch 
should be OFF, or ground pin No. 9 of the ACC 2 jack, 
or the microphone disconnected, if you are using AFSK 
IN/OUT jacks on the rear panel. 


3-9. OPERATION WITH A LINEAR AMPLI- 
FIER 


The TS-440S may be operated with any conventional 
linear amplifier which will accept up to approximately 
125 watts of RF drive, has alow current DC operated 
keying circuit, and returns approximately —8 to —1 
VDC ALC back to the exciter. Please note that in ord- 
€r to operate full QSK (FULL break-in) the linear ampli- 
fier must also be QSK Capable. 

Refer to the REMOTE connector diagram on Page 11 
and section 5-8-10.. 


Initial linear amplifier tune-up should be performed with 
the TS-440S set for approximately 50 watts output 
to reduce wear and tear on both the linear, and the 
TS-440S. Use of a dummy load is strongly recom- 
mended, since the bands are already sufficiently 
crowded. 
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4. CIRCUIT DESCRIPTION 


4-1. GENERAL DESCRIPTION 


The TS-440S utilizes double-conversion for FM trans- 
missions, and triple-conversion for all other transmis- 
sion modes, and for all modes in receive. The 
intermediate frequencies are 45.05 MHz, 8.83 MHz 
and 455 kHz. 

A wide dynamic range is made possible thru the use 
of 25K 125 junction FET’s in the receiver section’s 1st 
and 2nd mixers, and by a 3SK73 dual-gate MOS FET 
in the 3rd mixer. 
An integrated circuit balanced modulator (AN61 2) is 
used in the 1st transmitter mixer and 2SK122's are 
used in the 2nd and 3rd mixers. The PLL circuit, con- 
sisting of 5 loops, and the digital VFO are controlled 
by a single reference oscillator circuit. IF SHIET and 10 
Hz tuning steps are provided thru the use of this 
system. 


4-2. TRANSMITTER SECTION 


The incoming microphone audio is routed to the IF unit 
where it is amplified by the microphone amplifier and 
then distributed to the SSB, FM and VOX circuits. The 
SSB signal is applied to the balanced modulator, then 
amplified and converted to the Ist IF frequency of 455 
kHz. This DSB (Double Side Band) signal is filtered to 
obtain the SSB signal. The SSB signal is mixed with 
the local oscillator frequency of 8.375 MHz in the 1st 
mixer to obtain the 2nd IF Signal of 8.83 MHz. This 
Signal is filterd by a CF (Ceramic Filter) to remove the 
unwanted by-products of the mixing action. The 
filtered output is applied to the RF unit. 

In the RF unit the signal is mixed with the HET OSC 
frequency of 36.22 MHz by the 2nd mixer to obtain 
a frequency of 45.05 MHz. This signal is combined 
with the VCO signal in the 3rd mixer to obtain the 
transmit frequency which is applied to the Final unit 
Via a LPF (Low Pass Filter). The Final unit amplifies the 
Signal to the desired power level and then routes the 
signal thru an additional LPF to the antenna terminal, 
or the Antenna Tuner, if installed. 


4-3. RECEIVER SECTION 


2nd IF frequency of 8.83 MHz. 
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This 3rd IF frequency is either amplified and then 
demodulated by the FM detector IC, for FM operation, 
or applied to the 455 kHz filter. After filtering the sig- 
nal ts amplified and applied either to the SSB or AM 
detector circuits. 


4-4. CIRCUIT BOARD DESCRIPTION 


The TS-440S contains the following major units: 
RF unit, IF unit, Control unit, PLL unit, Filter unit, AT 
unit, etc. A brief description of these units follows. 


4-4-1. RF unit (X44-1680-00) 

The receive section of this unit includes the BPF’s for 
each band, the 1st RX mixer, a 45.05 MHz MCF, the 
2nd RX mixer, noise blanker circuits, and an 8.83 MHz 
MCF. The transmit section includes the 2nd TX mix- 
er, 3rd TX mixer, amplifier circuits, FM microphone am- 
plifier circuit, microphone limiter Circuits, and four 
VCO’'s required to cover the frequencies from 100 kHz 
to 30 MHz. 


4-4-2. IF unit (X60-1300-00) 

The receive section of this unit contains the 8.83 MHz 
filter, 3rd RX mixer, 455 kHz filter, detector, and low 
frequency amplifiers. The transmit section contains the 
microphone amplifier, balanced modulator, 1st TX mix- 
er, 8.83 MHz filter, etc. This unit also includes the tim- 
iNg circuit which controls the CW break-in circuit, and 
the 8.375 MHz local oscillator circuit. 


4-4-3. Control unit (X53-1450-00) 
The unit is centered around the main microprocessor, 


and provides a wide variety of control signals for all 
the various units. 


4-4-4. PLL unit (X50-2050-00) 


Five PLL loops are Provided, as well as the reference 
crystal oscillator (36 MHz). 


This unit amplifies the TX RF Signal for transmission. 
TS-440S has an output of 100 W. This is accomplished 


4-4-6. Filter unit (X51-1340-00) 
Provides for a high quality transmitter Output by reduc- 


4-4-7. Automatic Antenna Tuner unit (X57-1 150-00) 
This unit consists of the tuner and control sections. The 
tuner section consists of three coils and Motor driven 


9. MAINTENANCE AND ADJUSTMENT 


5-1. GENERAL INFORMATION formation in the Space provided on the back cover of 
this manual. 

Service note: — 

Dear OM, if you desire to correspond on a technical 
Or Operational problem, please make your note Short, 
complete, and to the point. And PLEASE make it 
readable. 

Please list: Model and serial number. 


Your transceiver has been factory aligned and tested 
to specification before shipment. Under normal circum- 
stances the transceiver will operate in accordance with 
these operating instructions. All adjustable trimmers 
and coils in your transceiver were preset at the facto- 
ry and should only be readjusted by a qualified techni- 
cian with Proper test equipment. 

Attempting service Or alignment without factory 
authorization can void the transceiver's warranty. 


When operated properly, the transceiver can give years 
of service without requiring realignment. The informa- 


tion in this section gives some general service proce- Caution: 
dures which can be accomplished without Do not pack the equipment in crushed newspapers for 


ist) i ! ive r | j 
sophisticated test equipment. shipment! Extensi damage may esult, during 


shipping. 
5-2. SERVICE 


Should it ever become necessary to return the equip- Notes: - 
Ment to your dealer or service center for repair, pack '. Record the date of Purchase, serial number and 
in its original box and Packing, and include a full dealer from whom purchased, 
description of the problems involved. Also include your 2. For your Own information, retain a written record 
telephone number. You need not return accessory of any maintenance performed on the unit. 
items unless directly related to the service problem. 3. When claiming warranty service, please include a 
Photocopy of the bill of sale, or other proof of pur- 
You may return your radio for service to the Autho- chase showing the date of sale. 


rized TRIO-KENWOOD Dealer from whom you pur- 


with the unit. Please do not send sub-assemblies or 5-3. CLEANING 
printed circuit boards. Send the complete unit, in its 
original boxes and packing. 


Tag all returned items with your name and call for iden- 
tification. Please mention the mode} and serial num- 
ber of your radio IN any correspondence, whether 
phone or written, For future reference, record this in- 


Neutral soap (not harsh chemicals) and damp cloth to 
clean the cabinet and front Panel. 


' : % transceiver, not by defective Components. Examine 
5-4. IN CASE OF DIFFICULTY and check according to the following table. If the 
The problems described in this table are failures caused problem persists, Contact an authorized agent or serv- 
iN general by improper Operation or connection of the ice station. 


RECEPTION 


Symptom 


SS — 


Probable cause 


Corrective action 


Indicators do not light and no receiver 
noise is heard when the POWER 
| Switch is turned on. 


1. Bad power cable or connections. 
2. Blown power supply fuse. 
3. Power supply is OFF. 


. Check cables and connections. 
. Check for the cause of the blown fuse 
and replace the fuse. 


\) = 


Nothing is displayed or wrong digits 
are displayed when the POWER 
Switch is turned on. 


The microprocessor malfunctions. This 
occurs when the battery is old or the sup- 
ply voltage drops extremely on the occa- 
sion of consuming large current. 


1. Adjust the Supply voltage to nominal 
voltage +10V with use of a boost- 
ing transformer. 

Use a 12 to 16V battery. 
2. Turn the POWER switch on again. 


. Turn the SQL contro! counter- 


ee ae 
No signal is received even when the 


. ee 
1. SQL contro! fully clockwise. 


antenna is connected. 2. Microphone PTT switch is in the trans- clockwise. 
Mit position, and the TS440S is in the 2. Set the PTT Switch to the receive 
transmit mode. positon. 


3. SELECTIviTy Switch is set to ’N”’ or 


| “M1” and no optional filter is installed. 
ghee, SViGy re  an 


An antenna is connected, but no sig- | RF control is too low, decreasing the high 
nal is received and the S-meter fully frequency circuit gain. 


[ deflects. 
Se ae Om 


3. Ensure the SELECTIVITY Switch is set 
to either “AUTO”, “M2”, or “Ww 


Turn the RF gain control! fully clockwise. 


21 


Symptom Probable cause Corrective action 


_— a 
The S-meter deflects and stays ata 
certain position even with no signal. 


1. Usea step-up transformer to raise the 
line voltage. 

Use a 12 to 16V battery. 

Turn the RF gain contro! fully 


clockwise. 


1. Low AC line voltage. 
2. RF gain control closed. 


pete 


| Signal is received, but no sound is 


| heard. 
SSB received signal is extremely high 
Cut or low cut. 


MODE key position is incorrect. Change the MODE key to the correct 


mode. 


IF SHIFT control iS wrong adjusted. Set the contre! to the center (click po- 


sition). 
Set F. LOCK switch to OFF. 


| Frequency is not changed by pressing |F. LOCK switch is ON. 
|the BAND switch or turning the tuning 


control. 


Memory channel is 6 and 7 or 8 and 9 are 
empty. 


Program scan fails. 


| Memory scan fails. Memory is empty. 


Display goes out. with VFO/M ON. 


When nothing is stored in the memory 
channel, a channel is displayed and 
blanked with only the decimal point dis- 


Store the frequency. 


played. 


TRANSMISSION 


$$. 


Symptom 


No output in SSB (RF and ALC meters 
do not deflect.) 


1. Open microphone 


microphone. 


VOX does not Operate. 


Ae 
2. ANTI 
justment. 


VOX trips by speaker output. 


No output in CW 
| 


KEY contact failure. 
not key. 


ih. 
2. REMOTE connector is 
a poor contact. 


|Linear amplifier does 


L 


5-5. MICROPROCESSOR BA 
BATTERY 


A lithium battery is contained in the transceiver to retain 
memory. Turning off and POWER switch, disconnec- 
ting the power cable, or a power failure will not erase 
the memory. The battery should last for approximately 
five years. When the battery discharges, an erroneous 
display may appear in the display. Lithium battery 
replacement should be performed by an authorized 
KENWOOD service facility; either your KENWOOD 
dealer, or the factory, since this unit contains CMOS 
type circuitry. 


CK-UP LITHIUM 


Notes: ————___. es 
1. When the lithium battery is replaced, the 
microprocessor must be reset, using the procedure 
in section 5-6. 

When the lithium batter 
ed functions are NOT 
stored in 


y fails, the radio's microcod- 
affected. Only information 
memory will be cleared. 
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Probable cause 


2. Low microphone gain. 


VOX GAIN contro! too low. 
VOX control 


ANT! VOX control requires adjustment. 


The key plug is incompletely inserted or 


Internal connector was not moved. 


Corrective action 


cable or bad|1. Check the microphone. 


2. Increase the MIC gain control. 


See section 3-1-2, VOX GAIN control. 


requires ad- 


See section 3-1-2, ANTI VOX control. 


Insert the key plug fully. 
. Turn the CAR control clockwise. 


Move the connector as described in 
section 5-8-10. 
- Correct wiring. 


miswired, or has 


5-6. MICROPROCESSOR RESET 


When the microprocessor has functioned erroneously 
or when setting the transceiver in the initial State, 
Switch on the power with the A=B switch pressed. 


Note: 

The microprocessor can be easily reset. However, only 
perform this operation when necessary since the con- 
tents of memory are cleared by resetting. 


5-7. ORDERING SPARE PARTS 


When ordering replacement or Spare parts for your 


equipment, be sure to specify the following: 
Model and serial number of your transceiver. Schematic 


number of the part. Printed Circuit board number on 
Which the part is located, part number and name, if 
known, and quantity desired. Part numbers for most 
replacement parts is contained in the service Manual 
(available as an option from your dealer). 


5-8. ADJUSTMENTS 


5-8-1. Cover removal 
Cautions: — 
1. Before removing the cover, turn the DC power sup- 

ply's power switch OFF and disconnect the power 


ee pra 


cable. 
2. Donot pinch wiring when opening or closing cases. 
ay Ea mite 


Removing the covers 


Remove the top cover (9 Screws), filter unit cover (3 
Screws) and the bottom covers (8 screws) from radio, 


5-8-2. Internal view 
(A) Top view 


Switch unit PLL unit VS-1 (option) 


Switch unit 


Control unit 


Switch unit Switch unit IF unit 


{B) Bottom view : 
Switch unit Switch unit 


Switch unit 


Switch unit 


Switch unit 


Final unit 


oarem, 


Filter unit 
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5-8-3. Digital display calibration 

1. Removing the top cover, filter unit cover and the 
bottom covers from radio, and place the radio on 
its side with the antenna tuner area down. 

2. Remove the two screws that secure the rear of the 
IF unit to the chassis and raise the IF unit up 


towards the front panel. Connect the two pin end . 


of the supplied calibration cable to connector num- 

ber 8 on the PLL unit, as shown in the figure. 
3. Connect the single pin end of the cable to the CAL 
terminal pin that is located along the back edge of 
the RF unit, near the large shielded area. 
Connect your antenna and tune to WWV. 
Using a small flat bladed screwdriver adjust trim- 
mer Capacitor TC1, near connector 8 of the PLL 
unit, for zero beat. Zero beat is the point where the 
two audio tones are oscillating at the slowest rate. 


hele era 


PLL unit 
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5-8-4. Optional 10 Hz display resolution 


If you would like 10 Hz resolution instead of the sup- 
plied 100 Hz display resolution, cut D66 as shown on 
the Control unit. 


1. Remove the top and bottom covers from the radio. 

2. Remove the countersink screws (2 on each side) 
that secure the front panel to the chassis and gently 
pull the front panel forwards. ’ 

3. Remove the 5 small round head screws that secure 
the shield plate (2 on the top and 3 on the bottom) 
to the front panel, and remove the shield plate. 

4. Cut the lead of diode D66 located below the dip 
Switch on the control unit. 

5. Reverse steps 1.—3. to reassemble the radio. 


Notes: eee 


1. When reassembling the radio make sure that you 
do not cut or pinch any wires between the chassis 
and front panel! : 

2. Do not alter the settings of the dip switch. They 
are factory adjusted, and damage or misoperation 
may result. 


r) 
6 


D66 


<8 


Dy, 
on 


2 
wy, 


Control unit 


5-8-5. CW zero beat frequency selection 


You may select between 800 Hz and 400 Hz zero beat 
adjustments in the CW mode by cutting diode D73 on 
the control unit. 


1. Remove the top and bottom covers from the radio. 

2. Remove the countersink screws (2 on each side) 
that secure the front panel to the chassis and gently 
pull the front panel forwards. 

3. Remove the 5 small round head screws that secure 
the shield plate (2 on the top and 3 on the bottom) 
to the front panel, and remove the shield plate. 

4. Cut the lead of diode D73 located below the dip 
Switch on the control unit. 

5. Reverse Steps 1.—3. to reassemble the radio. 


Notes: 

1. When reassembling the radio make sure that you 
do not cut or pinch any wires between the chassis 
and front panel! 

2. Do not alter the Settings of the dip switch. They 
are factory adjusted, and damage or misoperation 
may result. — 


Ra oe eee en 


4. Cut the lead of diode D65 located below the dip 
Switch on the control unit. 
5. Reverse steps 1.—3. to reassemble the radio. 


Notege, 2 

1. When reassembling the radio make sure that 
you do not cut or pinch any wires between the 
Chassis and front panell 

2. Donot alter the settings of the dip switch. They 


are factory adjusted, and damage or misoper- 
ation may result. 


SS 
Control unit PS 


5-8-6. Side tone level 

1. Remove the top cover. 

2. Adjust VR-9 for your reference. 
3. Replace the top cover. 


5-8-8. Beep tone level 

1. Remove the top cover. 

2. Adjust VR-10 for your reference. 
3. Replace the top cover. 


IF unit 


5-8-7. Beep tone selection 


The audio oscillator that provides the Morse Code Sig- 

nal when you press a mode key may be changed to 

provide only a-single confirmation tone by cutting di- 

ode D65 on the Control} unit, 

1. Remove the top and bottom covers from the radio. 

2. Remove the countersink screws (2 on each side) 
that secure the front panel to the chassis and gently 
pull the front panel forwards. 

3. Remove the 5 small round head screws that secure 
the shield plate (2 on the top and 3 on the bottom) 
to the front panel, and remove the shield plate. 
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5-8-9. TUNING dial torque 


Turn the VFO knob while holding the silver ring. As the 
VFO knob is turned clockwise, drag will be increased. 


5-8-10. Linear amplifier control 

As delivered from the factory, the external keying re- 
lay for control of a linear amplifier is disabled. If you 
want to Connect a linear amplifier connect the jumper 
wire on the Switch unit to the ON terminal as shown 
in the accompanying figure. 


Switch unit 
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Note: 
The contro} relay functions only when the jumper wire 
on board X41-1 610-N/14 is connected to the ON po- 
Sition. 


With dade, 


Rear panel 


Switch unit 


Bottom view 


6. OPTIONAL ACCESSORIES 


The following accessories are available for more 
sophisticated operation of your transceiver. 


6-1. CRYSTAL FILTER INSTALLATION 


1. Remove the top cover from the radio: Be Careful 
of the speaker lead, which may be unplugged. 

2. Remove the seven Screws securing the IF unit to 
the chassis. 

3. Install the crystal filter in the appropriate location 
on the IF unit. The SSB filter goes towards the 
center and the CW filter towards the edge of the 
board. Solder the filter in place, and cut off the ex- 
cess lead lengths. 


Note . es Ljesipate ah Ncecunigenaiak tees a re males 
When soldering use a low wattage iron (40 watts 
orless), and a high quality rosin core solder. Do not 
use acid core solder as this will eventually cause 
damage to the circuit board. Solder quickly, but en- 
sure that you have a good solder connection. ff the 
connection is dull, or looks crystalized you will have 
to remove the solder and try again. 


el te a we 


i 


t 
YK-68C OR YxK-88CN I O [OI 


4. When installing the optional crystal filter, move the 
white or blue lead, or both to the appropriate ter- 
minal as shown in the chart on page 28. 

5. Replace the IF unit and secure with the seven 
screws removed in step 2. 

6. Reattach the speaker lead, and replace the top 
Cover, 


SS8 FILTER 
YH- 88S OR YK-8BSN 
Cw FILTER 


Note.) ==. eee a eho 


Two terminals are Provided for the WIDE and SSB 
jumper. Either of the two terminals may be used. 


Air Manes ES ea oe ee al aR ons a OOO Ea a 


= YK-88C CW FILTER 


Center frequency > 8,830.7 kHz 

Passband width =: 500 H24—'6 dB) 

Attenuation bandwidth — :- 15 KH Z(~.60 dB) 

Guaranteed attenuation : More than 80 dB YK-88C 


= YK-88CN CW NARROW FILTER 


Center frequency 8,830.7 kHz 
Passband width 22/0 H2 {=6 dB) 
Attenuation bandwidth ot dal KHZ f260 dB) 
Guaranteed attenuation : More than 80 dB YK-88CN 
= YK-88SN SSB NARROW FILTER 
Center frequency > 8,830.0 kHz 
Passband width : t.8 kHz (~6 dB) 
Attenuation bandwidth — - 3.3 kHz (—60 dB) 
Guaranteed attenuation : More than 80 dB 
“YK-@98sN | 
= YK-88S SSB FILTER 
Center frequency >: 8,830.0 kHz a" 
Passband width : 2.4 kHz (~6 dB) 


Attenuation bandwidth : 4.2 kH> (~60 dB) 
Guaranteed attenuation : More than 80 dB 


==. i tos 
{ ee i SS 


t eae ee, 


Sek — Terminal 
OPTIONAL CRYSTAL ™._ SELECTIVITY 
FILTER COMBINA HON < POSITION LSB Cw White lead Blue lead 

} CRP. kHz 


No sound from the speaker 
No optional filter 


2.2 kHz 
SR a ge a 
<areens Sabai LEE _6 kHz 


3 2.1 ke 


BS oa) Nabe No sound from the speaker 
2.1 kHz 
2.2 kHz 
ead Saar 
6 kHz 
ae a ES ee Sl 
1.8 kHz 


SRS a eee lly 
No sound fram the speaker 
NE Speak 


1.8 kHz 
enn IE 
2.2 kHz 

a eats AE eo So a ee 


6 kHz 


2.2 kH2 500 Hz [6 kh | 
ar ere lear ae a RN gs 
eon panes a aNo sound from the Speaker 
SOE i 
| Oh SERA War 
He? 12 kHz | 270 Hz 
tenant ; No sound from speaker 12 kHz CW WIDE 
Sern ee 2.2 kHz 
A eee e . 
2.1 kHz i S00 Hz 6 kHz 
i 500 Hz 
VO aes; kHz 12 kHz cw 
Sita iy 2.2 kHz 
cicat _G kHz 
2.1 kHe LE ene | 6 kHz | 
CNS Pe cone ee Hz 
(2.1 kHz 12 kHz cw 3sB 
e3 py sh Se 
me (aicps ree 6 kHz ig Whe | 
i Ce er nce | 6kHz | 
Sa San He 
ti pee 1.8 kHz 12 kHz cw SSB 
Y Leer ale : 
OP cere ___ 6 kHz 
ETC WOME Se : 
oii See 270 Hy 
Se 1.8 kHz 12 kHz Cw SSB 
aoe: SE 
6 kHz 


rh 270 Hz 6 kHz 
ay 270 Hz . 
ne 00 HE ey 12 kHz Cw SSB 
in Pats bs 2 2kHe 
Sante et a ent i at ta AeA) SREK Duel laa Fa RO 2 
6-2. VOICE SYNTHESIZER UNIT VS-1 
INSTALLATION 
1. Remove the top cover from the radio. Sy, 


Select the desired language that you want with 


2. Remove the two Screws on the rear of the IF unt switch S-1 on the VS-1, ENG for English, or JA for 


and raise the unit to allow access to the PLL unit. 


3. Install the VS-1 in the area at the 


Japanese. 


left rear of the 6. Install the 4-pin Plug on connector @) 05 the IF 
PLL unit using the three screws provided with the unit. 
VS-1. 7. Reverse step 1.—2., 
4. Install the 3-pin plug on connector JO1 and the 8. 


8-pin plug on connector JO2. 
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Turn on the power switch and press the VOICE 
switch. The frequency will be announced. Adjust 
VR-1 for the desired audio output level. 


6-3. INTERFACE IC KIT IC-10 INSTALLATION 


installing the optional IC-1 O kit will allow control of the 
radio from a personal computer. The following opera- 
tions are possible: 


* Programming and recall of VFO A and VFO B fre- 
quency 
MR (Memory Recall) and M.IN (Memory Input) 

* Microphone UP/DOWN frequency contro! disable 

* Control of the F.LOCK switch 

¢ Memory channel selection 

* MODE selection 

Control of RIT/XIT 

* Selection of RIT/XIT frequency 

* Scan operation 

Review of transceiver status 


6-3-1. Installation 

1. Remove the top and bottom covers from the radio. 

2. Remove the countersink screws {2 on each side) 
that secure the front panel to the chassis and gently 
pull the front panel forwards. 

3. Remove the 5 small round head screws that secure 
the shield plate (2 on the top and 3 on the bottom) 
to the front panel, and remove the shield plate. 

4. Install the IC’s into the vacant sockets on the Con- 
trol unit. Orientation of this component is critical 
for proper operation of the radio, and interface. 
Caution: ——_ 
Install the IC’s so that the notch in the end is on 
the same end as the notch in the IC socket. 


Caution; ——__ 
Align the notch, 


ICs4 : «PD8251AC (NEC) or equivalent 
ICs5s : TC4040BP (Toshiba) or equivalent 


5. Reverse steps 1.+3. to. reassemble the radio. 


Caution: _ tLe a 
Do not pinch and'stretch any wires. 


6-3-2. Operation 
Refer to the instruction manual provided with the IC-10 
Interface IC Kit. 
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6-4. OTHER ACCESSORIES 


= PS-50 HEAVY DuTYy DC POWER SUPPLy 
Designed to match the TS-440S. Supplies regulated 
13.8 VDC ats20. A with built-in cooling fan and pro- 
tection circuits for maximum reliability, 


® PS-430 DC POWER SUPPLY 

The PS-430 is a regulated DC power supply with high 
current capability. The output is 13.8 VDC/20 A (in- 
termittent). Since terminals for 13.8 VOCMOM ara sick 
provided, in addition to an Output power cable for use 
with the TS-440S, the PS-430 can be used as the pow- 
€r source for another low power mobile transceiver 
such as a 2?-meter rig. 


= AT-250 AUTOMATIC ANTENNA TUNER 
The AT-250 Automatic Antenna Tuner covers 160 
through 10 meters bands. 


= AT-230 ANTENNA TUNER 
The AT-230 Antenna Tuner covers 160 through 10 
meters bands. 


® AT-130 ANTENNA TUNER 
The AT-130 Antenna Tuner covers 80 through 10 
meters bands. 


PS-50 


PS-430 
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are possible. 


= MC-80 MICROPHONE (8-pin} 

The MC-80 is an omnidirectional electret condenser | 
microphone provided with UP/DOWN Switches, 
volume adjustment for output level, PTT and LOCK 
Switches, built-in pré-amplifier. 


= MC-60A MICROPHONE (3-pin) 

The zine die-cast base provides high Stability, and the 
MC-60A is complete with PTT and LOCK Switches, 
UP/DOWN Switches, and impedance selector switch 
and a built-in pre-amplifier. 


w= MC-55 MOBILE MICROPHONE (8-pin) 

The MC-55 Provides UP/DOWN Switches, LED display 
for switching transmit or receive, adjustable micro- 
phone gain, automatic receive returning circuit (approx. 
5 minutes) and many functions. 


m MC-42s UP/DOWN HAND MICROPHONE 
The MC-42S js handy dynamic microphone with Pi 
switch and UP/DOWN Switches. 


= LF-30A LOW Pass FILTER 


NIC-4.2S 


= MB-430 MOBILE MOUNT 
The Mobile Mount MB-430 allows easy installation and 
removal of the TS-440S. The MB-430 can either be 
suspended from the dashboard or attached to the 
transmission tunnel or a center console. The tran- 
sceiver tilt angle can be adjusted 5 steps. 


m PG-2C DC POWER CABLE 


= MA-5 5 BAND HELICAL TYPE HF MOBILE 
ANTENNA 


= VP-1 BUMPER MOUNT FOR MA-5 


= SP-430 EXTERNAL SPEAKER 

The SP-430 is an attractive, compact external speakc- 
er. This low-distortion speaker provides clear reproduc- 
tion of the high-quality audio obtained from the 
transceiver. ; 


= SP-50 MOBILE SPEAKER (8 ohms) 

Compact and smart high quality external Speaker pro- 
vides flexibility of installation for maximum con- 
venience. 


= SP-41 COMPACT MOBILE SPEAKER (4 ohms) 


m TL-S22A/TL-922 HE LINEAR AMPLIFIER 
(Not for QSK Operation.) 


The TL-922A/922 is an ''F jinear amplifier operating 
at Maximum iegal power, and employing a pair of 
3-500Z high performance transmitting tubes. TL-922A 
{without 10 meter band) is available only in U.S.A. 


@ SM-220 STATION MONITOR 


Built around a basic 10 MHz oscilloscope, the SM-220 
Station monitor features, in combination with a built- 
in two-tone generator, a variety of wavetorm-observing 


Capabilities. 


= PC-1A PHONE PATCH 
(Available only where phone Patch operation legal 


.) 


Hybrid phone Patch with VU meter for null and audio 
gain measurements. The PC-1A Phone Patch provides 
interface between the transceiver and telephone line. 
Providing excellent performance, it is designed with 


high isolation between receive input and transmit out- 


put. Its compact design permits Gasy installation in a 


limited space. (FCC Part 68 registered) 


SP-430 


TL-922A/TL-922 
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# TU-8 SUBAUDIBLE TONE UNIT 
38 CTCSS tone frequencies can be selected by set- 
ting of the dip switch. 


@ IF-232C INTERFACE : 

The !F-232C Interface is the adapter for connection be- 
tween the RS-232C terminal of a personal computer 
and the interface terminal of the TS-4409S, 


@ IC-10 INTERFACE IC KIT 


= SW-2000 SWR/POWER METER 
SWR/POWER meters cover 1.8~ 54 MHz in range of 
O~ 200/2000 W, full scale for base station use. 


= SW-200A SWR/POWER METER 

SW-200 A supplied with SWC-1. Selectable Peak. 
reading/RMS. SWR/POWER meters cover 1.8~150 
MHz in range of 0~ 20/200 W full scale for base sta- 
tion use. 


« SW-100A SWR/POWER METER 

Compact and lightweight SWR/POWER/VOLT meters 
cover 1.8~ 150 MHz in range of 150 W full scale for 
mobile use. 


® HS-7 MICRO HEADPHONES (16 OHMS) 


# HS-6 COMMUNICATIONS HEADPHONES (12.5 
OHMS) 

Deluxe, very light-weight headphones designed for 
communications equipment, 


w HS-5 COMMUNICATIONS HEADPHONES (8 
OHMS) 

Headphones designed for communications equipment. 
These light-weight open air-type headphones remain 
comfortable during extended operation. Easily attached 
e€arpads are provided. 


= HS-4 COMMUNICATIONS HEADPHONES (8 
OHMS) 
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8. SCHEMATIC DIAGRAM 
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8-2. AT UNIT (X57-1150-00) 
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8-3. FINAL UNIT (X54-1470-00) 
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- 


———— EE 06 eceeneemmENS © aeeectenemnneees 
CS alee OE] 


tS) RIO c13 6800P RI7 5.6 IW 


00 
rie 180 17: Rt S.6 IW 


x) 
5 


oe 


C15 150P 


AH 
R33 10 172W 

0 

4) 


(7 
a 


R26 5.6K 


R30 10K 


19S 


:2SC2075 Di ‘MV -5T > 
Q2,3 :25c2509 02,3 :SV-03YS 2 
Q4,5 :2S8c2a79H) D4 [181355 0rtna44a we 
06,7 :2sD1406(Y) « 
QB !2SC1815(Y) 5 
Qs > AN6551 ned 


36 


J. SPECIFICATIONS AND ACCESSORIES 


9-T. SPECIFICATIONS 
Dk eg) ere: isigere et ONO Model 
Specifications edit eee 8 Ps | 
Reet sbariotietes we 2 
| Mode 
ee oe Sa i eo ee eere ae 
ne eee With AT unit 
ntenna im nce ee 
me Without AT unit 
Power requirement 
Grounding EC ban! £ 
3 tonne Receive mode with no input 
© | Current drain signal 
fob} eas Sk 
a | Transmit mode 
Operating temperature 
Dimensions ( ) includes Wide 
projection. High 
Deep 
i With AT unit 
Weight Sok wee see 
Without AT unit 
160 m band 
80 m band 
40 m band 
30 m band 
Frequency range 20 m band 
17 m band 
15 m band 
12 m band 
by 10 m band 
| LSB, USB, CW, FM, FSK 
| o | laput power a an el 
= AM 
£ .. ia a ee NO ae 
2 LSB, USB 
£ Modtlation FM 
| LENS EAN oA ee 
| AM 
ike ied ocbeielas dare eee paella cont 


a 


RS 


Spurious radiation (CW) 


Carrier Suppression 
eS ee it arr aas oe ee ae 
Unwanted sideband suppression 
Third order distortion 
Maximum frequency deviation (FM) 

Fe eae ate MIE Be ae ek 
Frequency response (--6 dB) 
ii ees eS A abe ice ee ee 

| Microphone impedance 

Lt. A oe eet cee See a ae ne en el 
Circuitry 

See Sa Wey en Fore NB Ay eee AAT. 
Frequency range 


Intermediate frequency 


Speier Sas | 


e1O0.ta 1 Benes 


5 LSB, USB, CWiAPSK i AL oe ie ita 
2 (at 10 dB S/N) 500 kHz to 1.6 MHz 
© 1.6 to 30 MHz 
fa ee Ey fic Ee 
Sensitivity 100 to 150 kHz 
AM (at 10 dB S/N) |_ 150 ta 500 kHz 
500 kHz to 1.6 MHz 
1.6 to 30 MHz 
FM (at 12 GB SINAD} 1.6 to 30 MHz 
os CL ee a ae ee ee fierepincsss Sh ath a 


TS-440S 


LSB (A3J), USB (A 
FM (F3), FSK (F1) 


20 to 150 ohms (Transmit only) 
Sisal abd |e 
50 ohms 


3J), CW (AT), AM (A3), 


Negative 


20A 
—10 to +50°C (+14 to +122°F) 


270 (279) mm 
96 (108) mm 
313 (335) mm 


7.3 kg (16.1 Ibs) 
(13.9 Ibs) 


Le Sie tO. 2) ty MHz 
3. Selec at) MHz 
USOh OF hae ee MHz 
10.1 to 10.15 MHz 
14.0 to 14,35 MHz | 
18.068 to 18.168 MHz 
21:0) to124.45 MHz: 
24.89 to 24.99 MHz 
28.0 » 1t0129:7 MHz 
200 W PEP 
110 W PEP 


Balanced modulation 

Reactance modulation 

Low level modulation f 

Less than ~ 40 dB 
More than 40 dB (with 1.5 kHz reference) 
More than 50 dB (with 1.5 kHz reference) % 
More than 26 gB below one of two tones 
£5 kHz 
400 to 2600 Hz 

500 ohms to 50 kQ 
Triple conversion Superheterodyne 
ee baie MHz 


Ist: 45.05 MHz, 2nd: 8.823 MHz, 3rd: 455 kHz 


Less than 2.5 nV 
Less than TuV 


ee ened 


Less than 4nuV 
Less than 0.25nV 
Less than 25 pV 
Less than 13uV 
Less than 40 nV 
Less than 2.5 pV 


Less than 0. Tp 


4} 


. 


TS-440s | 


Specifications 
f= ——— 2.2 kHz 
| | eed oamemeoet kHz 
Selectivity a 
18 kHz 
12 kHz 
25 kHz 
we WV Ban 100 kHz to 1.6 MHz More than 50 dB 


Image ratio 


1.6 to 30 MHz More than 70 dB 
100 kHz to 1.6 MHz More than 50 dB 


IF rejection 


| 5 1.6 to 30 MHz More than 
cS IF SHIFT variable range More than 
CTA SER REN Se Be SI ee 
eA barn eie range More than 


NOTCH filter attenuation 


aera ae 


More than 20 dB (at 1.5 kHz) 
Less than 20 bV 
Less than 10nV 
Less than 20 pV 
Less than 2 pV 
Less than 0.32 nV 

1.5 W across 8 ohms toad (10% distortion) 
4 to 16 ohms (both ext. speaker and phones) 


100 to 150 kHe 
LSB, USB, CW, AM,! 160 to 600 ks 
FSK 500 kHz to 1.6 Mus 
j 1.6 to 30 MHz 


j FM 1.6 to 30 MHz 
| ee ee —— + es eae 
Output 


Output load impedance 
9 ee ee ee ee 


Squefch sensitivity 


a ye 


aPhass abe ice ae Ale eS i Bh SEY 
epee accuracy (at RIT/XIT off) Less than +1 x 10-5 
at e a a aaenieteton SEAS Os Sasser ee a 

E: 8 Frequency Stability (at RIT/XIT off) Less than +1 10-8 (~10 to + 50°C) 


Circuit and ratings are subject to change without notice due to development in technology. 


9-2. ACCESSORIES . . 
Dynamic microphone (Except Europe and Pe AS) Le orate MR Deh ale SY U1 -O35 2:05 oh le 1 pe. 


DC power cable assembly 0.0.0... CALA Sehiet domme ee a Bie E30-1638-05.000.. 1 De: 
papa Oa CSPI conver a ite 4 eas E37-2154-05 2)... 1 pe. 
Fusé(20A), .c9a 2M AED Ope get EINR EI ALE ea Maen ie a FO5-2034-05 ...........,. se. 1 pc. 
SIN RIG aE WIR SION EO dace nee K25-0742-045 1 pe. 
eohamciigha inna PAC Meee sey ult meant ties =! EQ7-075 1-05 Leas 1 pe. 
Wea rene parecer meen mmabey a Cie Ee vaea 5 B50-8048-20...00 1 copy 
ee cpg ete) (Lah aie eae es Aen ae 1 copy 
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10. REFERENCE 


10-1. Antenna installation 


10-1-1. Fixed Station 

For HF fixed-station operation, an antenna Specifically 
designed for amateur operation is recommended. An- 
tenna types include wire antennas, verticals, rotary 
beams, and other antenna types. (Fig. 10-1) HF anten- 
Nas are quite large and must be installed to withstand 
strong wind, heavy rain, etc. 

Any antenna used with the TS-440S should be of 
5O0-ohm impedance and should be connected using an 
appropriate coaxial cable such as RG-8/U. 
Impedance matching is important. Impedance mis- 
matching will result in a high VSWR and power loss, 
OF Can Cause unwanted harmonic radiation and inter- 
ference (TVI, BC]), 

The impedance match can be checked with an SWR 
meter. Generally, Satisfactory operation iS assured 
when the VSWR (Voltage Standing Wave Ratio) is less 
than 1.5>1: 

A rotary beam antenna is very effective for DX com- 
munication in the 14,21 and 28 MHz bands. (Fig. 10-2) 
If open wire or balanced type transmission line is used 
with the antenna, a Suitable antenna tuner with balun 


160,75 and 40 meter bands, a simple dipole antenna, 
cut to resonance in the most used portion of the band, 
will perform Satisfactorily. For Operation on the 10,15 


be greatly increased if a good directional rotary anten- 
na is used. Remember that even the MOSt sophisticat- 
ed transceiver is useless without a good antenna. 


meee ADE 
Ground plane antenna 
me 
Dipole antenna 
Fig. 10-14 
ae SN cee eae CALI Sate Ree 


aR) amas 


10-1-2. Mobite 
(1) Antenna 


must be well grounded to the car body, since the body 
itself functions as the ground plane for the mobile an- 


Notes: } 

1. Some cars have plastic bumpers. For such cars, 
ground the antenna mount to the body. 

2.. When tuning a newly installed. antenna, use the fol- 
lowing Procedure: 

* Turn the CAR control fully counter-clockwise for 
minimum transmit Dower, 

* With the transceiver in transmit mode. raise 
transmit power Output slowly by rotaing the CAR 
control clockwise. The antenna Should be adjust- 
ed with Minimum power. 

° Transmitting with full Dower is recommended 


only after the antenna has been adjusted for a 
VSWR below LeSee 


3. Antenna installation is Critical for successful mo- 
bile operation. For further information refer to THE 
RADIO AMATEUR’S HANDBOOK, RADIO HAND- 
BOOK, or other texts. 


(2) Coaxial cable connection 

When the antenna is mounted on the behicles bum- 
per, the coaxia} cable from the antenna can be routed 
through a drain hole in the trunk. When the antenna 


door. Leave a driploop at the lowest point in the cable 
entering the car. 


(3) Adjustment 
Some mobile antennas are not designed at 50-ohm im- 


The antenna to be used should first be checked with 
a dip meter to insure that it is designed for your oper- 
ating band, then the impedance matching should be 
checked with an SWR meter. (Fig. 10-3) 

The VSWR should preferably be less than 1.5:1 for 
Stisfactory operation, For antenna adjustment refer to 
the antenna instruction manual. 


(4) Antenna matching 

In general, mobile antennas have a lower impedance 
than the 50-ohm coaxial cable used to feed them, 
resulting in a mismatch between the antenna and the 
coax. Such trouble can be eliminated by using an an- 
tenna tuner between the transceiver and the coaxial 
cable. 


_— One turn coil 


Oo Matching circuit examples 


Bumper Antenna 


AF ground 
Zs 6 5 Grid Dip meter 
AX OUTPUT Disconnect 7 


OUTPUT  iipy sy! Coaxial cable 
uw 


Fig,. 


10-3. Adjusting Antenna Resonance 


10-2.MOBIL OPERATION. , 
10-2-1. Installation 


Route battery and ANTENNA leads away from all high 
voltage secondary Circuits to prevent ignition noise in- 


terference. 
Pree ee ee BE AY oi 
Loading coil ‘ 
A Antenna bracket must have 
ntenna To i 
good metal to metal contact | antenna terminal 
| ah ee 
wreel 
oe pay 
oe 4 


Antenna bracket 

must have good = 

metal to metal -2E3, 

DAM EIA EEE OS ea hae 
lel a 


Bumper mounting 
bracket we 
Since an HF antenna is large and heav 


y, it must be installed to with- 
Stand high wind stress, ish: 


Pass COaxial cable 
through the drain hole, 
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10-2-2. Noise reduction 

In motor vehicles, noise is generated by the ignition 
System. Other sources Of noise include the wiper and 
heater motors. 

Although the transceiver is Equipped with a noise 
blanker to minimize ignition noise, it is iMperative that 
some preventive measures be taken to reduce the noise 
to the lowest Possible jevel. 


(1) Antenna location selection 
Since ignition noise is generated by the vehicles en- 
gine, the antenna Must be installed as far from the en- 
gine as Possible. 


(2) Bonding 

The Component parts of Motor vehicles, such as the 
engine, transmission, muffler system, accelerator, etc., 
are Coupled to one another at DC and low frequencies, 
but are isolated at high frequencies. By Connecting 
these parts uising heavy, braided ground straps, igni- 
tion noise can be reduced. This connection is called 
“bonding”. 


(3) Use ignition Suppressor cable or suppressor spark 
plugs 

Noise can be reduced by USINg spark Dlugs with inter- 
Nal resistors, or resistive Suppressor ignition Cable, 


10-2-3. Battery Capacity 

The power System of a motor vehicle is Comprised of 
a battery and an alternator (which generates power 
while the engine is running) to Supply Current to loads 
Or to Charge the battery. , 

Since the transceiver draws high current during trans- 
mit, care should be exercised so the Power system 


lowing points Should be Observed from the viewpont 
of battery maintenance: 
Turn the transceiver OFF when the lights, heater, 
wipers and other high-draw accessories are used. 
2. Avoid transceiver Operation when the engine is not 
running, 
Shs necessary, use an ammeter and/or 4 voltmeter 
to check battery condition. 
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10-3. RADIO FREQUENCY ALLOCATION 


ter 2nd Qn 
Zone Zone Zone 


i cbt aS 
149.5 rare 


Low frequency 
broadcast band 


283.5 | 


Medium frequency 
broadcast band 


160 m 
2000 amateur band 
2300 


2500 BS 


3200 frie 
3400 G44 
| 3500 
3800 


90 m 
broadcast band 
80 m 

amateur band 


3900 

3950 Pro 75m 

00 Pacis broadcast band 
} 4006 

4750 


60 m 


SOOO K64444 broadcast band 


5060 
5980 po - 
/ : 149m 
, 4 broadcast bang 
6200 : 
40m 
7000 amateur band 
7100 eee = ay at a 
7300 broadcast band 
9500 ¢ : 
| Be 431m 
| 9900 broadcast band 
TOOOO 1OMHz 


Radio Frequency Allocation 


AMELIE Zoho ty 


: Cf ee 


Frequency distribution in the broadcast and amateur 
bands 


The general Coverage receiver covers from 100 kHz 
to 30 MHz, to receive international broadcast and corm- 
munication Services. 


As shown in the frequency allocation chart, above 
figure, broadcast and amateur radio station frequen- 
Ci€s are allocated in Specific bands expressed in mMega- 
hertz (MHz) or Wavelength in meters (m). Also in the 
above figure the frequencies of *‘other Stations’ are 
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ne ee es 


RG: wears tar nt 2 es 


30 m amateur band 


11.650 
12.050 
13.600 


25m : 
broadcast bard 


13,800 

14.000 20m ' 
14.350 amateur band 
15.000 19m 

15.100 Droadcast banc 


15.600 


17.550 
17.900 
18.068 
18.168 
20.000 


17m 
amateur band 


15m 
cS nee amateur band 
bee fener 13m 
21.860 Lineal broadcast band 
34:90 aeaeur bee 
: amateur ban 
28.003 Fe 
25.670 syeleteces See ttm 
26.100 faaccbisis: broadcast band 


10 m 
amateur band 6 


South and North America 
3rd Zone: ne tems 
Asia and Oceania (Soviet Russia, Turkey and Mangotia excluded) 


@ Ih some countries, frequencies allocations do: NOt accord With: this 
table. 


—-—--— Standard ume Frequency 


BRON | General broadcast band” 
ME amatécr bang 


EZ Tropical broadcast band 


(7 J orner stations 


Notes: 
ils 


ee. 


adio stations throughout the world are listed in the 


R 
WORLD RADIO a HANDBOOK OF Similar pubil- 
cations. 


Or similar Dublications. 
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8. SCHEMATIC DIAGRAM 


8-1. FILTER UNIT (X51-1340-00)/DISPLAY UNIT (X54-1870-00) (B/4) 
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Thank you for purchasing the new 1TS-440S tran- 
sceiver. Please read this instruction manual carefully 
before placing your transceiver in service. This unit has 
been carefully engineered and manufactured to rigid 
quality standards, and should give you satisfactory and 


dependable operation for many years. 


The following explicit definitions apply in this manual: 
Note: lf disregarded, inconvenience only, no risk 


of equipment damage or personal injury. 


Caution: Equipment damage may occur, but not per- 


sonal injury. 


This Instruction Manual covers the TS-440S, 
with and without AT (Automatic Antenna 
Tuner) unit. When there are differences in 
operation, separate instructions will be given for 
each model. Illustrations show the TS-440S 
with AT unit. 


CONTENTS 


HE EA LURE Gertea rae tanto ssa emaaen cae een meee oeas 
2 TINS: DAL Ee 4) Nig erent act covttec unin teeny tama cotiers 5 
SAW Ld at a O74 I BB ae eee as a orice Sea SOME Peoria 4 
SEO WAP Gel D).co NAIOINIS netics create sorriccun soo ctaen aoe 4 
DPA eal {Lene OMNmec LO hemasaneeenen wee tect oe eee. 4 
aed NETO GNG (LANs Wtresct- bas eos ee ano eco onnee nase Hobue coke 4 
DUPER N Apea\ al ats Raster WAC aaienoonr atacncebe poeied eretaeaaacenc 5) 
DED HASAN GVECOMMEG CLLIOO cence aerareiae ate nteaene aseeaee en as 5 
DSi. ANNO) Sy BLE Aeon d oodaccatne dann ah en aero eats auion peas 5 
2-3-1. Mounting bracket installation .................... 5 
DECHON VeXonirele Ufo a) NA exol ml ayexcut (lal cue aaauncuagoncerearedcse 5 
SOMO PEN ATION sccocamteat ret ntea aa crerceettcbe anaes 6 
Set, CIRERVA TING (COINTEMOMES . osncooadlowcscoddncoand 6 
Salome RON DANGlaces.c aacadn est sAcee nceccar Rae tae ee wee nce 6 
Balozee Reale Danelhasss:-ercraeecrh cies ssa der tonne rere 10 
Soe UpCey, ) ARG eva KOhV{S] eaannn eeeeummenant ccccoe naan hous canone eee slat 
a aes EEN Raat ren tae rd wae eek ohne Scone | oh aude: ne 
S22 I AITAIUS CLE Ginette me eeme a crtern chinese ona naee 2 
32 ONN SZeTO-DeatlOOaraliOn amma te mentees esses We 
3-2-3. Direct keyboard frequency eniry.............. Ay} 
S222 ae SN Melee e pilose ecacaeemee ere Gaus eee ete: ke 
OES MRL AIO Teer ern, aie ie or AE Rae acta ne vee te Ses 13 
See, SiSiey (USS, WIS8)) NOE Bess conosco gancooodeaupceos te 
CECE AA NCAA AVC Ke hovel Sian See Oetys Van eae cages ae ra ein eee 14 
(a) Semi-automatic break-in .................065 1 
{b) Full-automatic break-in ..............cce eee 14 
Beato AEINAM PRONG KOs ocoa tte caso aaRaeRiicoeuene ado aciocbaenaderoue 14 
Co Silo ive teller relate dec cossoddcecpsdccosaunesorbete VS 
OLN Vig ii) OG Ceeeee cermin cclcams ett uc enema fee cha (eS 
3-4. AUTOMATIC ANTENNA TUNER ........... 15 
Crore OAs tall AL VEOi Ss: sa cc0 soetettech acres: 1S) 
Sails. AA STO) WAS OES eng ach debs cosdomoudccuceorkacebhods 16 
CHS E PAs SSVDIING WRete WK ATEN oegione oudada sodas ebodge sto ceateos tee 15 
(Ale A BRS ItChiaker.. tee ies aaaceneen seman cee tS 
To ee LAS MILE eae cae wun koe rawerke Reto 15 
(CUES Pls Hes itC iitas stecatneehe sree suis tans 15 
(cael ea EXDRSWWiItChliecsenumercineasaicis seamen sie cee 1S 
37 OM VIEMGR Neate cert tits csr cas toeiien hert eat. 16 
SHS The INARMOIAY? ELRIHNY tee a cece sttac ad adndeboase one boclacas 16 
3-6-2. Transferring memory information to the 
VARGO? Cdgazee so untgtbeeich once qeoeteaas Sueno aneacme eas 16 
3-6-3. Transferring data between memory 
CHAM MelSweeene ne saietas coeeat seein eae ese cc vennen We 
3-6-4. Entering/Transferring data in the split 
frequensvachannelSieceigciescedecinnas sone deste Wt 
3-6-5. Clearing a memory channel................0.665 197, 
3°6-Gui Wemory recat tence meh ee Meret heals 17 
a EY ramen OY AUN pepe WET ta aia eed eR ies 
oi =e WICIMOLV ESC All mermmteace aei ee tne eco itaota ce torr eZ, 
CWE, \elgove |malantwsievs ily ogedausuc Gove vanshcocoSBOAnenc cabo eONe 18 
32/2 ae CANNS DECC een hater pea e see nner races Ms cunt 18 
3-7-4. Memory channel lockout...............0:ceeeeees 18 
BS AES PA Pas oie te ee oe nue eaten Oe ea My ents Ua Ces 19 
S-Bales RECCHtON ere vontenc accor eee a eee tsa hele 19 
SAOs2 SAM TANSItae sea marene vores Maree Su aceees bias dcomecls sa hs 
Ceorreh!” PAVNIM OLE (of atel Reno Moc odbcorobeadnbaence sis: baoubaddoe 19 


3-9. OPERATION WITH A LINEAR AMPLIFIER... 19 
2 


4 CIRCUIT DESCRIPTION vais -ce a tee eee 20 
AS OEM ERALSUEOGRIEION a yertedsicusneress 20 
422  RANSMIUERESEC WO WNieeie css eee 20 
Amer GEV ER. OECTA iment eta ates event. 8 ee 20 
4-4, CIRCUIT BOARD DESCRIPTION ........-<.. 20 

AALS ele Aine {yaa ated ite tel0)40)0)) 5 3, ca cuoccmanooomvosenoen: 20 
Aaa ella, Unite OO=1 SOO-OO) ar ceereescen scenceer eer tec 20 
ALA=S eControwuntt (X53 4 5O-OO) we aeeseree eeacee 20 
Moher, [PAN (Ulaynt {06S O PAO IORCO)) ce 55-ctagoseccooossnoonde 20 
AAS), Vetayete lane (OAM o 1147/0950) cnt neoredonocaonsccon he 20 
4-4-6, Filter unit (X51-1340-OO).0)...cc5.. cc eeeen eee 20 
4-4-7. AT (Automatic Antenna Tuner) unit 

(ORS Tele 5 O-OO) eran cneeretieecerer saa thee seen 20 

5. MAINTENANCE AND ADJUSTMENT......... 21 
bal GENERALUINEORMAublON tee cae meccn on. 24 
Fie i Ese VIG Ehsan, Bias cnt atte ot tts Stare snus goiter ctat me 2H 
Bera GEA INENGa cenedie ts ogee ee ren toe oat ae a 
et NAO Ee Ore IEE IGCUIS IY, goca neonate cree 21 
5-5. MICROPROCESSOR BACK-UP 

RE) MITB Aci ER Neegnczen ac pate eeeeren ts 22 

6-65 NUGHOR MO GES S OR IRE Ob amare sienct eet 22 
bo S ORDERINGSSPARE PARTS. eienuees cc cree ce 
BAS PAL LU OT IVIEN L.Siceencucee tee tee eee tne eh ase 25 
5 Gale GOVE NEMO als, euacsc se soeeunereretetoe selena 23 
be =) a ILELMalnVi CW Siace sateere bores setae oseetr cae ce 2S 
5-8-3. Digital display calibration’ ......--....ecscun-s. 24 
5-8-4. Optional 10 Hz display resolution........... 24 
5-8-5. CW zero beat frequency selection.......... 24 
526-6 MODE LOMe ICV lintec groans cenuas -semieetaee one sera 25 
5-O- Jee BEC DELOMe SElSCH OMe aaa vsti onda setioe oo BS 
5-G- Ga ebeepetone level Wertsccc ces qostenescse vamisense et aS 
5-020 See wining: dialatOlGuenerteer. hare eeee see ata eer 26 
HO Omeimealaanmpilitie tec Ont Ollgeeasdyseeessesenss sceee. 26 

6.) OPTIONAL ACCESSORIES#S, Fo adec7n-cptoe ee 2a, 
6-1, CRYSTFAL FILTER INSTALUATION... 2.26. 27 
6-2. VOICE SYNTHESIZER UNIT VS-1 

INS ALISA CTA Nie ret ae: Mee Wi ce can seca pa 28 
6-3. INTERFACE IC KIT IC-10 

INS@AL WARIO NER eee eres ceaate catia. ues, 29 
Gr4aGhiHERcCACCESSORIES oii eee cn evecan « 30 

Fe BLOCKS DIAGRAM Eee teiescunnas ster anieceneaee ten 33 

8. SCHEMATIC DIAGRAM ......................-00685 34 

9. SPECIFICATIONS AND ACCESSORIES ...... 4) 
Sat APO ECIRIG AUC ING aaa won ten ne tee co otee 41 
G2 2FeACEESSORIES ec once bet ubakt atndstiae rae 42 

TOMPREFERENGE ME iket:. vceeccckes coeieeeetn ates: 43 
10-1. ANTENNA INSTALLATION..\............... 43 
LO=3a1eerIXed: Stati Ones. gest eetse ete sends = creel 43 

NO siltcaee VI ODER ce mentee tee ban OSE ERAT Mtenirings sice a 43 
LOS OBIE EEORERAWT ION cacaresaecsssasessser tes 44. 
{O22 eal niStallattl Ottinansiencdenevcsnes oc sueer se enaenea sats 44 
1O-2-2ee NOISE IFEGUCTION: sccrescmcseseraeteeames th meceeeidsls 45 
NOSZAS. TIT RY CETSEIETIN] soon coconaecastrooeanacodsancsode 45 
10-3. RADIO FREQUENCY ALLOCATION...... 46 


HF TRANSCEIVER 


TS-4408 
INSTRUCTION MANUAL 


KENWOOD CORPORATION 


C©PRINTED IN ay hee 8048-30(K, M, T, W) 
9112111098765 : 


GOO/AN>DI 


HF TRANSCEIVER 


90-4408 
INSTRUCTION MANUAL 


KENWOOD CORPORATION 


©PRINTED IN JAPAN B50-8048-30(K, M, T, W) 
91/12 1110987654321 


Thank you for purchasing the new TS-440S tran- 
sceiver. Please read this instruction manual carefully 
before placing your transceiver in service. This unit has 
been carefully engineered and manufactured to rigid 
quality standards, and should give you satisfactory and 


dependable operation for many years. 


The following explicit definitions apply in this manual: 
Note: lf disregarded, inconvenience only, no risk 


of equipment damage or personal injury. 


Caution: Equipment damage may occur, but not per- 


sonal injury. 


- FEATUBES 2002 ee Sencar ase ae 4. CIRCUIT DESCRIPTION .. oot epee eee 20 
ee INSTALBATION | Bie oo cccncscctccwnsnecenctace dicted 4 4-1. GENERAL DESCRIPTION renee eee 20 
2-12 PREGAU TIONSHM GS sonic ames. cr astece nest cceeree 4 4-2. TRANSMITTER SECTIONS eeeeaneeeeeeeeeee 20. 
2-2: “FIX EO STA OBIE ccccc eee vs oan eee eee 4 4-3. RECEIVER SECTION... . 3 o.cereee eee 20 
2:24 + InterConnectioreve csc. o0 ceak see ee eae 4 4-4. CIRCUIT BOARD DESCRIPRGi.. 20 
DEP OUMCIN GIy =o: secon cease Se dedees cmmegan nantoonente 4 4-4-1. RF unit (X44-1680-00)............ eee 20 
27223. ANTENNA screenees tidew ste nace soit ss anceineanecsennee 5 4-4-2. IF unit (X60-1300-00)..........:.....-. een 20 
2-2-4. Key connection...... Seca AR da Hee Pact caaeanenaee 5 4-4-3. Control unit (X53-1450-00) ...............05mm 20 
2-33) MOB ILI «cs. detec nccet Geet be candnes oo ee ge een 5 4-4-4, PLE unit (X50-2050-00) 220 .seeceee eee 20 
2-3-1. Mounting bracket installation .................66 5 4-4-5. Final unit (X45-1470-O0) ...........eeeeee eens 20 
2-3-2. Power supply connection...............00cc00eeee 5 4-4-6. Filter unit (K51-1340-00).........-.eseeeeeee eee 20 
3 MORERATION)©.....<55 cee dene ee 6 a Ale pateoee fees one a 
Sree ae eee 5. MAINTENANCE AND ADJUSTMENT.......... 21 
22122. Rean panei She oa ee 10 5-1. GENERAL INFORMATION ......-ougaaiies. 21 
3-1-3: Top Covet: 0E Nee. auc bdataepatthaecces al 5-2; SERVICE 2.0) sco antic rheesenet ese 21 
3-2, (RECERMIIIN  cduck ccaguad otbak its oataeatyaca: 12 5-3. “CLEANING 2035. sag sence ae ov acne ee 21 
S22 AMT Al SCULING ii Sac. de aenecesep yoasadedeatadeokens 12 5-4. IN CASE OF DIFFICUL Titi... ..... 7.) eee 21 
3-2-2. CW zero-beat operation ............ccececeeeeeees WZ 5-5. MICROPROCESSOR BACK-UP 
3-2-3. Direct keyboard frequency entry.............. 13 LITHIUM BATTERY ....:0IMWWese.s-.--s-. 0m 22 
3-2-4. AM [ceXetsy oho (7 .... Seepeapcequspn dnoonaomaudcocandnacne 13 5-6. MICROPROCESSOR RESET.......2. ee 79 
=) TRANSMIT Pe ee ee ee eS Bee ORDERING SPARE PARTS AS 6 2 or Dy. 
= paride: Leiaig Wada ak ane i 5-8. ADJUSTMENTS. ........0--..17..- spear 23 
-3-2. RIN OG) Cae te eee ve ea etier Rey ea coerce stasis soe 14 
bal. Semieautomatcabreakan-e settee 14 5-8-1. Cover removal errr... aie 23 
(b) Full-automatic break-in .............ceeeee 14 3-6-2. _Intemal ViewWS 31.+/75. ee — 
3-3:3; FM mOGene et ee eee 14 5-8-3. Digital display calibration .... ssw seusssaiaaes 24 
© Sr haticiil CMMBIIO). ola. 5 uaceh ede crasssasmgmelee tae 15 5-8-4. Optional 10 Hz display resolution........... 24 
2 SHRM AMIN cb ccinnaustcacasseitthcsaacoatebetens 15 5-8-5. CW zero beat frequengaggee lection <-aaa3 a 
3-4. AUTOMATIC ANTENNA TUNER .n.......... 15 aes a tone level cee eeaeeeetaeeesteeeeneeeeneeennes 25 
: =O57s eep tone selection... Bip .<.....c<sseccacrteunean Z25 
3-5. DUAL DIGITAL VFO'S 20.0... .ceeeeeeeeee renee 15 5-8-8. _ Beep tone level ..:... MMM ..1-csansnoeen eee 25 
3 De Ls Why tWOV TOME 0) ren: sc ashen neememeaemas st 15 5-8-9. Tuning dial torque... SR fussc...esses-eneee 26 
3-5-2. Split frequency ........seeeeeeeeeerer ete eee teees 15 5-8-10. Linear amplifier controlmy..c.....-.c-keeaee 26 
os ee switch 00 ss Wie 2. SR tnt pe ae aed 15 6. OPTIONAL ACCESSORIES ....losc.:-.-cceceeece 7 
ct SPLiaaaenr mee eA Cig 6-1. CRYSTAL FILTER INSTALLATION ssssssss 27 
(A)\NEERSET SWItCH: ..sscscahsaet se ceec erm ce «ore 15 6-2. VOICE SYNTHESIZER UNIT VS-1 
3-6. MEMORY. abe fon heres ce 16 INSTALLATION «0... eeeeeeereeeesreetneeeeieeens 28 
3-6 Lem NMORIOEN ONT: . ..0:siecSSannvecdpdcedsesapavesccns<vabe 16 6-3. INTERFACE IC KIT IC-10 
3-6-2. Transferring memory information to the INSTALLATION ...22...... Mieacccene sane 29 
VEO Abt I Ca eOe sn COR eee een ames 16 6-4. OTHER ACCESSORIES Ma. ivme. --.oceeeeees 30 
3-6-3. Transferring data between memory 7. BLOCK DIAGRAM ..........e cis .00.ccnsbecensneme 33 
ed Cieldnuietis Repairs 0! 63 Sent 7 8. SCHEMATIC DIAGRAM. ..................00200005 34 
frequency Chagagels.i.c..ccer stereos a7, 9. SPECIFICATIONS AND ACCESSORIES ...... 41 
3-6-5. Clearing a memory GRhanneloeeetesee. ‘le, 9-1 3 SPECIFICATIONS SSO. ABO Onn oan 7 41 
Pee-6.  NIGHIOLY Camemere sss eee eee ete 17 9-2. ACCESSORIES ................ Sanaa 42 
3 PRINT 6 vues vindee cod samen vensie tae edalbnies (ey 10. REFERENCE 1... csccccccdecccncseeccccseaetee een 43 
3-7 -Ve MGRMON yi SCAN vaccee kere an cae pene ake see 10-1. ANTENNA INSTALLATION 2. net ee cones 43 
SPe2iePlOQAMESCAN was «2... 05s rcreccnnaeseeseseecnennens 18 10-1-1. Fixed station............1.—————/—i/ 43 
FS SCANT SP CCUM «05 nee scandenanaiaciinn pasa Urseaes 18 10-122, Mobile............:....cc0neuleetendaeeteee ene 43 
3-7-4. Memory channel lockout...............cceeeeeees 18 10:2. (MOBILE OPERATION JME ....cc:e-scssdeceee 44 
3-8. AFSK..... aE Pe ee Re ae ema 19 10-2-1., Installation ......2.:.0..MMMvccesessenneneseucbune 44 
3-8-1. RECEPTION 0.00... seeeeeeeeeeeeeeeeseeee settee ettees 19 10-2-2, Noise reduction. «0. <.cMMe re sah) <>-aeenoneaee 45 
3-8-2. Transmit ........ se eeeeeeettteeeeeeeeeteeeeeeeeeeteaees 19 10-2-3. Battery capacity ........MMMBpss:<-s0+ssaces serene 45 
BES 3, AMOR ODSmaelONnsc.c.:ctsnue snes seeene 19 10-3. RADIO FREQUENCY ALLOCATION...... 46 


3-9. OPERATION WITH A LINEAR AMPLIFIER.. 19 
2 


a 


i, 


This Instruction Manual covers the TS-440S, 
with and without AT (Automatic Antenna 
Tuner) unit. When there are differences in 
operation, separate instructions will be given for 
each model. Illustrations show the TS-440S 
with AT unit. 


TS 


XN 


2. INSTALLATION 


2-1. PRECAUTION 


1. Avoid direct sunlight, and select a dry, well venti- 
lated location. 

2. Since the heat sink is on the rear panel, avoid plac- 
ing the equipment with the bottom and rear sides 
close to a wall or desk. 

3. When installing the equipment in an automobile, en- 
sure adequate ventilation. Install the equipment in 


2-2. FIXED STATION 


2-2-1. Interconnection 

The TS-440S requires more than 18A at 13.8 VDC 
when transmitting at full power. Use the PS-50 or 
‘PS-430 power supply for fixed stations. 

Note: 
The PS-50 base station supply is needed for continu- 
ous transmission operation. 


PS-50 =s> 
PS-430 


T0000 © 6) 


al 
T W000000 odo gg 6) 
me DiC) 


To antenna 


2-2-2. Grounding 
Caution: 
Never use a gas pipe or electrical conduit pipe. 


Notes: 

1. A ground connection, that is a 1/4 wavelength or 
its multiple may provide a good DC ground, but it 
will not provide a good RF ground. 

2. A city water pipe cannot be used as a good earth 
in some cases. 


Making a good earth connection is important for 
preventing dangers such as electric shock and for emit- 
ting a high quality signal with minimum spurious radi- 
ation. Bury a commercially available ground rod or 
copper plate under the ground and connect it to the 
GND terminal of the TS-440S. A thick wire, cut as 
short as possible, should be used for the connection. 
To make a good earth connection, connect the GND 
terminal to a grounded metal water pipe. 
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a location where the rear does not make direct con- 
tact with the seat, and is not directly exposed to 
vibration. 


4. Avoid installing the equipment in front of the car 


heater air outlet. 
5. The standard operating voltage of the equipment 
is 13.8 V. Do not operate below 12 V or over 16 V. 


The transceiver can be elevated for operating con- 
venience. 


Caution: 
Do not use the bail to carry the transceiver. 


TS-440S 


GAS 


1. FEATURES 


1. Wide dynamic range 


New advances in circuit design have made a 102 dB 
dynamic range (500 Hz IF bandwidth) possible. 


2. General coverage reception from 100 kHz 
to 30 MHz 


In addition to transmission and reception on all amateur 
bands from 1.8 to 28 MHz, the TS-440S provides a 
continuous tuning general coverage receiver with a 
range of 100 kHz to 30 MHz. 


3. Automatic antenna tuner 


The optional, built-in automatic antenna tuner will oper- 
ate from 3.5 to 28 MHz. 


4. All-mode operation 


USB, LSB, CW, AM, FM, and AFSK modes are 
provided. 


5. 100% continuous duty transmit 


Transmission at a 100% duty cycle is possible for rela- 
tively long durations (one hour or less) in any mode, 
including FM and AFSK. 


6. CW full break-in 


Full break-in operation is possible in the CW mode. 
Rapid transmit/receive switching also makes the radio 
suitable for data communications in the SSB mode, 
such as AMTOR. 


7. Build-in XIT 


XIT (Transmitter incremental tuning) allows fine tun- 
ing of the transmitter frequency. 


8. Switchable IF bandwidth 


The IF bandswitch allows you to tailor the receiver 
bandwidth to the operating conditions. Several selec- 
tions are provided; AUTO, W (Wide), M1 (Medium 1), 
M2 (Medium 2) and N (Narrow). When the AUTO po- 
sition has been selected the radio will select the opti- 
mum bandwidth for the selected mode of operation. 


9. Switchable AGC time constant 


A switch is provided to select either FAST or SLOW 
AGC action. 


10. All mode squelch 
11. Built-in RF power/SWR meter 


12. Versatile frequency control 


e Accurate frequency selection is possible due to the 
use of a single reference oscillator circuit. 

e Continuous tuning of all frequencies thru the use of 
digital VFO technology. The basic 10 Hz step tun- 
ing rate is modified, according to the selected mode, 
for optimum tuning speed and accuracy. An auto- 
matic fast scan function is also provided. 

e Dual, digital VFO’s (A/B) enable crossband, cross 
mode operation. 

¢ 100-channel memory (including 10 odd-split chan- 
nels) stores the frequency, band, and mode. 

¢ Memory scan and two programmable scan ranges. 

e Direct entry of the desired frequency using the front 
panel numeric keypad is also possible. 

¢ A memory scroll function allows review of the 
memory channel contents. 

e Selection of the desired memory channel fs possi- 
ble using either the TUNING dial or microphone 
UP/DOWN pushbuttons. 

¢ The T-F SET function is useful for split frequency 
operation. 

e An optional tone unit TU-8 may be used in conjunc- 
tion with the odd-split memory channels to allow 10 
meter repeater operations with CTCSS access. 

¢ Optional computer interface. 

e Built-in long-life memory back-up battery. 

e 2-color fluorescent display tube indicates frequen- 
cy and other operational data. 


13. Front panel control of the TUNING dial 
torque is provided. 


The table in section 6-1, CRYSTAL FILTER INSTAL- 
LATION on page 27 shows the bandwidth of each 
switch setting. Note the differences when the option- 
al filters are installed. The YK-88C is used in the ‘’N”’ 
position and the YK-88SN in the ‘’M1”’ position. 


Notes: 

1. During transmit the wide filter position is selected 
regardless of the position of the SELECTIVITY 
switch. 

2. When in the FM mode the bandwidth is always 15 
kHz, regardless of the position of the SELECTIVI- 
TY switch. 

3. When the SELECTIVITY switch is set to N or M1, 
and no optional filters have been installed, there will 
be no sound from the speaker. Refer to the option- 
al filter installation procedure in the rear of this 
manual for information on installation of these 
options. 


AGC switch 


This switch selects the operating time constant of the 
AGC (Automatic Gain Control) circuit during receive. 
When the AGC switch is set to SLOW, the receiver 
gain and S-meter readings will react slowly to large in- 
put changes, and when set to FAST, the receiver gain 
and S-meter will react quickly to changes in the input 
signal level. 

The normal position when using all modes is the SLOW 
position. When working weak signals, or high speed 
CW you might wish to use the FAST position. 


Note: 
This switch is disabled during FM operations. 


(7) NOTCH switch 
When this switch is ON, the notch filter is activated. 


PROC (Processor) switch 


Effective transmit power output will increase when the 
PROC switch is turned ON during USB, LSB, AFSK, or 
FM mode operations. 


Note: 
When the speech processor function is used in the 
USB, LSB, or AFSK mode it is possible to overdrive the 
transmitter: An easy way to check for excessive modu- 
lation is to monitor the ALC meter. If the needle is over 
the ALC zone you are overmodulating. Reduce the MIC 
gain control setting until the needle remains in the ALC 
zone on voice peaks. 


‘F.LOCK switch 


The selected dial frequency is locked and cannot be 
changed except thru the use of the RIT/XIT controls, 
when this switch is ON. 


20) UP/DOWN switches 


Pressing the UP switch increases the frequency, and 
pressing the DOWN switch decreases it. 
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Qi) 1 MHz step switch 


This switch is used to determine if the UP/DOWN 
switches will function in 1 MHz steps or only thru the 
amateur bands. When the 1 MHz step position is 
selected, the 1 MHz indicator will light. 


Q2) TUNING dial (VFO) 


Rotate the knob to select the desired frequency. Fast 
tuning is possible by rotating the knob rapidly. This con- 
trol may also be used to select the desired memory 
channel. The dial drag is adjustable by holding the out- 
side knob and turning the inside knob clockwise to in- 
crease drag, and counterclockwise to decrease drag. 


(23) Program keys 


MrV: Used to recall a frequency from memory 
to the VFO. 

SCAN: Pressing during VFO operation will initiate 
program scan, and pressing during memory 
operation will initiate memory scan. Press- 
ing during scan operation will cause the 
scan speed to toggle between 2 speeds, 
fast and slow. 

CLEAR: Used to cancel memory storage operations, 
or to cancel an entry during direct keyboard 
entry of frequency using the ENT key. 

VFO/M: Used to switch between memory or VFO 


operations. 
M.IN: Used to enter data into a memory channel. 
ENT: Used to directly enter a frequency from the 


numeric keypad. 


(24) PHONES jack 


Output terminal for headphones. 


(25) MIC jack 


Connector for a microphone. 


®GND (MIC) 


®NC 


® 8V/approx. 10 mA 


MIC connector (Front view) 


Q6) AT TUNE switch 


When this switch is turned ON with the AUTO/THRU 
switch is placed in the AUTO position, the automatic 
tuner will be engaged and the tuner will try to match 
the antenna. 


Q7) AUTO/THRU switch 


AUTO: The auto antenna tuner is used in 
transmit. 

THRU: The auto antenna tuner is not used in 
transmit. 


rotating the IF SHIFT control in the © direction. 
This will cause the resulting audio frequencies to ap- 
pear a little on the high side, again just the opposite 
of the USB mode. 


¢ CW mode 
The operation of the IF SHIFT control is similar to 
that for USB with the exception that you can con- 
trol the tone of the CW note by using the RIT 
control. 


Turned in Odirection 


Sma IF filter passband 
characteristic 


Turned in @direction 


® 


Signal 


O 1 ; (0) O 
meron oat Interfering signal 


RIT/XIT—@—IF SHIFT RIT/XIT—@-IF SHIFT RIT/XIT—@-IF SHIFT 


(GN Op GOP 


iS) ® > Bre 


Turn in direction 
to eliminate inter- to eliminate inter- 
ference from signal ference from signal 
®). @. 


IF SHIFT operation 


Turn in @direction 


(2) RIT/XIT control 


¢ RIT control 
When the transmit frequency of the distant station 
drifts a little bit during the QSO, but you do not wish 
to alter your transmit frequency to compensate, you 
may wish to make use of the RIT control function. 
This control allows shifting the receive frequency 
without shifting the transmit frequency. The RIT 
control allows you to shift the receiver frequency 
+/— 1.2 kHz. This control is also useful for pileups 


when the DX station is transmitting a little above 


or below his receive frequency. 


Notes: 

1. The RIT offset is displayed on the main display. You 
can therefore preset the offset before you actually 
need to use it. When you move to another station 
make sure you turn OFF the RIT switch. 

2. The figure at the right illustrates that the RIT dis- 
play and the VFO display may not agree exactly in 
all instances since the RIT and VFO tune in 10 Hz 
steps. The normal resolution of the VFO is 100 Hz, 
so if the RIT or VFO is turned slowly the associat- 
ed display may not update immediately. You will 
have to tune 100 Hz to see the display actually 
change. 


e XIT control 
When the RIT/XIT control is rotated with the XIT 
switch depressed the transmit frequency can be 
varied +/— 1.2 kHz without affecting the receiver 
frequency. 
Pressing the switch again releases the XIT function. 


3) RF gain control 


This control adjusts the gain of the receiver high- 
frequency amplifier section. 


For normal receiver performance, and maximum gain, 
this control should be in the full clockwise position. If 
you are having trouble copying the desired signal make 
a note of the stations peak S-meter reading. Then, ad- 
just the RF control counterclockwise, so that the meter 
needle is stationary at this level. Now, all signals that 
were less than the desired signal will be attenuated, 
such as static noise, etc., making the completion of 
the QSO easier. 


If the incoming signal pegs the S-meter you can also 
reduce the receiver gain by counterclockwise rotation 
of the RF control. The S-meter pointer will always ad- 
vance up-scale as the RF control is rotated counter- 
clockwise, as a visual reminder that the gain of the 
radio has been reduced. 


AF gain control 


Turn the inside knob to increase or decrease the 
volume. 


(5) SELECTIVITY switch 


When an optional filter is installed, the radio’s pass- 
band can be switched to one of four different band- 
widths. 


The switch has five positions; AUTO, N, M1, M2 and 
W, that are used to select the bandwidth. The M1, and 
N positions are not active until the optional filters are 
installed, see the accompanying chart. This switch 
should normally be set to the AUTO position. The IF 
bandwidth will then be selected for optimum receiver 
characteristics, according to the MODE that has been 
selected. Manual override is possible by simple rota- 
tion of the SELECTIVITY control. 


3-1-2. -Rear panel 


) ACC 3 terminal 


Spare RCA type terminal. No internal connections have 
been made. 


(2) AFSK IN terminal 
AFSK input terminal. 


(3) AFSK OUT terminal 


Constant level AF output terminal for AFSK operation. 


(4) ANTI VOX control 


VOX operations are sometimes difficult with high 
speaker volume control settings. The ANTI VOX con- 
trol is used to reduce the tendency of the VOX to acti- 
vate from inputs from the speaker. The ANTI VOX 
control is not active when headphones are connect- 
ed, for obvious reasons! 


“) 


(5) DELAY control 


This control adjusts the ‘‘hang-time”’ that the radio will 
remain keyed after voice input has stopped. 


DELAY 


{ ©’ 


(6) VOX GAIN control 


This control adjusts the sensitivity of the VOX ampli- 
fier. Adjust this control for your personal preference. 


VOX GAIN 


= ) 
(7) ACC 1 jack 


This jack is designed for connection of the 6-pin DIN 
connector supplied with the optional interface unit. 


EXT. SP (External speaker) jack 


This jack is for connection of an external speaker. 


(9) DC power connector 
This is used to connect the DC power supply. 


KEY jack 

Using shielded line, connect a 1/4’’ phone plug to this 
jack for CW operation. Open-terminal voltage is approx- 
imately 5.5 VDC. 


@ ANT (Antenna) connector 


This UHF connector should be attached to a suitable 
antenna for transmitting and receiving. The antenna ca- 
ble should be 50-ohm coax, terminated with a PL-259 
connector. 


q2 GND (Ground) terminal 


To prevent electric shock, as well as RF! and BCI, con- 
nect the transceiver to a good earth ground. 


Standby switch 


This switch is used when you want to manually con- 
trol transmit or receive. 

SEND: Places the radio into transmit. 

REC: Places the radio into receive. 


The Standby switch is also used to clear an entry dur- 
ing direct entry of VFO frequencies, or when entering 
a memory channel. 


29) ALC/PWR/SWR meter switch 


ALC meter 
Used to monitor the drive level in USB, LSB, and AFSK 
modes. 


PWR meter 
Used to indicate the output power. Note that this meter 
is a peak reading meter, not an average reading meter. 


SWR meter 

Used to indicate the Standing Wave Ratio of the an- 
tenna and feedline connected to the ANT connector 
when the AUTO/THRU switch is in the THRU position. 


ATT (Attenuator) switch 


The incoming receive signal level is attenuated by ap- 
proximately 20 dB when this switch is activated. 


When the incoming receive signal is very strong (20 
dB over S-9), the signal should be attenuated to pre- 
vent distortion of the signal, thereby stabilizing the 
receiver performance. This is easily done by activat- 
ing the ATT switch. This control is also useful when 
a strong signal is near your desired signal, while some 
loss will occur to the desired signal as well as the un- 
desired signal, the use of the attenuator will sometimes 
allow you to complete the QSO. 


81) NB (Noise Blanker) switch 


When pulsating noise, such as that caused by automo- 
bile ignitions is encountered, place the NB switch ON. 
This will provide approximately 40 dB’s of attenuation 
to this interfering signal. If there is no noise present, 
the switch should be in the OFF position. This switch 
will not help to eliminate atmospheric or line noises, 
only pulse type noise. 


82) VOICE switch 


When the optional VS-1 voice synthesizer unit is in- 
Stalled the operating frequency will announced 
whenever the VOICE switch is depressed. For a dial 
frequency of 14.200.0 the frequency will be an- 
nounced as: ‘‘one”’, ‘‘four’’, ‘‘point’’, “‘two’’, ‘‘zero’’, 
““zero’’, “‘zero’’, ‘‘zero’’. 

Please refer to page 28 for installation instructions con- 
cerning the VS-1 Voice Synthesizer. 


3-2. RECEIVE 


3-2-1. 
. Preset the controls as shown in the accompanying 


Beet 
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. Place the POWER switch to ON. 


POWER switch: OFF. 


SQL control: 
Fully counterclockwise. 


. 
Mic—@— CAR saoL—@— NOTCH 


VOICE NB 


4 6 4 6 
CO): © 
{0} 10 {e) 10 


RF gain control: 


ALC _ PWR _SWR 


KENWOODJTS-440S] ODE, 


—=SEND AUTO AT TUNE 


Standby switch: 


fo ) ‘ 
rec O a a 


S Puones | |[Wev (Scan) (CLEAR 
© o 
oo 0 | 
Voy CS | CO 
MIC 


Full j 
RIT/XIT—@)—IF SHIFT AF—@—RF ¥ clockwise. 


ies 
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AF gain control: 
Fully counter- 
clockwise. 


MODE keys 


Initial setting 


illustration above. 

(During fixed- 
station operation you must first turn ON your DC 
power supply, the PS-50 is recommended.) 


. The meter will illuminate and a frequency will ap- 


pear in the display. 

Set the BAND switches for the desired band. If you 
desire to tune a frequency other than one of the 
amateur radio frequencies, place the 1 MHz switch 
ON. With the 1 MHz switch ON the UP/DOWN 
switches will advance the frequency in 1 MHz 
steps, rather than thru the amateur radio bands. 
Select the desired MODE using one of the mode 
switches. 


Notes: $Y 

1. By international convention amateur radio fre- 
quencies below 10 MHz utilize the LSB (Lower 
Sideband) mode, and frequencies of 10 MHz 
and above use USB (Upper Sideband). 

2. The TS-440S automatically selects the normal 
mode for you. The exact changeover point is 
9.5 MHz. You can override this selection by 
pressing the desired mode switch. 


Adjust the AF gain control for the desired volume. 
Slowly rotate the TUNING dial until the desired sig- 
nal can be heard clearly. 

The desired receive frequency can also be entered 
directly by using the numeric keypad. For details 
of this operation please refer to the ‘’Direct key- 
board frequency entry’’ section on page 13. 


RIT switch: OFF 


TUNING dial (VFO) 


3-2-2. CW zero-beat operation 


Zero-beat operation with a station during CW mode 
operation 


i 
2. 


Set the RIT/XIT switches to OFF. 

When an optional filter is not used, tune the TUN- 
ING dial so that the receive beat frequency is ap- 
proximately 800 Hz. You can check this by turning 
the VOX OFF, and then closing your CW key. Then 
by using the sidetone oscillator, and the incoming 
receive signal you can zero-beat by turning the 
TUNING dial until the two tones are the same fre- 
quency. 

When the YK-88C filter is used the simplest method 
to use is to adjust the TUNING dial for a maximum 
S-meter deflection. 


Reception at the desired pitch after zero-beat 
operation. 


iT. 
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After zero-beating turn the RIT switch ON, and ad- 
just the RIT control for the desired pitch. 

Adjust the IF SHIFT control for the strongest sig- 
nal level. 


Your frequency Displayed frequency 


Receiver carrier frequency | 
(BFO) 


Transmit-Receive frequency 
(Displayed frequency) 


800Hz 


Beat note 


Tuning for CW Operation 


(3) ACC 2 jack 


Terminal numbers and their applications are as follows: 


View from the 
rear panel. 


OBR) exes 


13-pin DIN plug 


: 


Data output Output level is fixed regardless of the 
AF control setting. 

Output voltage: 

300 mV or more at maximum re- 
ceiving input with 4.7 kQ load. 


Grounding (The shielded wire of the 
audio output terminal is connected 
here.) 


: 
| 6 [nc [Noconnection 


MIC mute Signal input from the MIC jack is mut- 
ed. Grounding mutes signal. 


Input terminal for data communica- 
tion. In SSB, MIC gain can be con- 
trolled by the MIC control. 
Input voltage: 

500 mV or less 

(SSB: Voltage starts deflecting ALC. 
FM: Voltage providing +3.0 kHz 
modulation ratio.) 


Grounding (The shielded wire of the 
Standby terminal 

Grounding transmits. 

REMOTE connector 


Note: 
When the control relay is used refer to section 5-8-10. 


12 | GND 


Standby 


+12 VDC ON transmit 
max. 10 mA. 


ALC input 


From standby switch 
(PTT circuit for foot switch) 


Internal wiring 
View from cord 


7 6 ASS he GND 
Ch a Ede 


OFF SEMI FULL 


VOX/BREAK IN switch 


VOX (Voice Operated Switch) operation is possible in 
LSB, USB, FM or AFSK mode operations. To activate 
the VOX circuitry place the VOX switch ON. 


This control is also used to select either Full or Semi 
automatic break-in. 
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3-3-2. CW mode 
Set MODE keys to CW and set the Meter switch to 
ALC. 


ALC PWR _SWR 


Placing the Standby switch to send and depressing the 
CW key will cause the radio to transmit. 
Transmission is also possible when in the SEMI or FULL 
break-in mode by simply depressing the key, with the 
Standby switch in the REC position. 


Adjust the CAR control until the meter deflection is 
within the ALC zone. 


ALC zone 


¢ SEMI and FULL break-in 

Two break-in methods are provided with the TS-440S 
transceiver, SEMI and FULL break-in. With either break- 
in operation depressing the CW key will cause the ra- 
dio to transmit without the need for manually switch- 
ing the SEND/REC switch. The difference between 
FULL and SEMI break-in is that during FULL break-in 
operation it is possible to listen between dots and dash- 
es, and that during SEMI break-in it is not. 


Note: 
With either SEMI or FULL break-in operation, cross 
band/cross mode operation is not possible. Addition- 
ally, when you are using FULL break-in operation you 
should not work cross band splits, only in the same 
band. 


The TS-440S also provides a side-tone oscillator cir- 
cuit to allow monitoring of your CW signal during trans- 
mission. 


(a) Semi-automatic break-in 
Depressing the CW key will automatically place the 
transceiver into the transmit mode. Transmit mode 
will be maintained for a period determined by the 
setting of the VOX DELAY control on the rear panel 
of the transceiver, even after the CW key is 
released. 


(b) Full-automatic break-in 
Depressing the CW key will automatically place the 
transceiver into the transmit mode. Releasing the 
CW key will return the radio to receive immediately 
enabling reception between characters. 


Caution: 22. 
The TL-922A/922 linear amplifer is not designed 
for full break-in type operation. Attempting to use 
this accessory in the FULL break-in mode cause 
damage to occur to the linear amplifier. 


OFF. SEMI. FULL 


On occasion an electronic keyer may be used that 
has no method of producing a continuous trans- 
mit condition. In order to obtain a continuous Car- 
rier for tuning simply place the Standby switch to 
the SEND position. . 


3-3-3. FM mode 

Select the desired frequency within the 28 MHz 
amateur radio band. Place the MODE key to FM and 
the Meter switch to ALC. 


ALC PWR SWR 


<g—— 


Press the microphone PTT switch or place the Stand- 
by switch to SEND. 


Adjust the CAR control until the meter deflection is 
within the ALC zone. This will provide full power in the 
FM mode. 


To decrease the power, place the Meter switch to PWR 
and while observing the meter rotate the CAR control 
counterclockwise until the desired output level is ob- 
tained. 


ALC PWR_SWR 


—pP 


ALC zone 


Notes: 

1. The FM power output may fluctuate if running less 
than full output. 

2. Ensure that an antenna with a low SWR is used. 
The TS-440S provides several protection circuits, 
continually loading into an antenna with a high SWR 
(3 to 1 or greater) will eventually cause damage to 
the final amplifiers. 

3. The PWR meter reading may not be accurate with 
high SWR values. Use a good antenna for the most 
accurate readings. 


3-2-3. Direct keyboard frequency entry 


Direct keyboard entry of the frequency is possible us- 
ing the numeric keypad on the TS-440S. This allows 
rapid changes in frequency without the delays encoun- 
tered when using other tuning methods. 


1. Select the VFO mode. 


2. Press the ENT key. The display will indicate 
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3. Enter the desired operating frequency from Most 
Significant Digit to the Least Significant Digit. You 
do not have to enter trailing zeros, but you must 
enter a leading zero for frequencies between 1 and 
3.99999 MHz or two leading zeros for frequencies 
between 0.1 and 0.99999 MHz. (03.500.00 MHz). 


Ei 


4. After the last digit has been entered press the ENT 
key again to signify you want the radio to change 
frequency. If you entered the frequency down to 
the nearest 10 Hz a beep will sound and the radio 
will automatically change to the new frequency 
without the need of pressing the ENT key for the 
second time. 


AVEO in 
rorya Ml 
(aaa i ae YS) A f= Daf Ut 


For example: To enter 14.200.00 MHz there are 
two methods: 

Method one: Press [ENT], [1], [4], [2], [ENT]. 

Method two: [ENT], [1], [4], [2], [0], [O], [0], [0]. 


A VFO 
Lob See 
1 ff is elit (_lated 


Note:22777WY$>Y 
Attempting to enter a frequency outside the tun- 
ing range of the radio will cause the display to return 
to 4a iad 


5. If you make a mistake while entering the frequen- 
cy and have not yet pressed the ENT key, or en- 
tered the final digit, you may cancel the input by 
pressing either the CLEAR key or standby switch. 


3-2-4. AM reception 

There are cases during AM broadcast reception, where 
interference in noticeable when SELECTIVITY is W, but 
the intelligibility is poor with the radio in the M2 posi- 
tion, due to a lack of high frequency response. If this . 
condition occurs place the SELECTIVITY switch to M2 
and rotate the TUNING dial +/-— 1 kHz from the center 
frequency. It should be possible to find a point where 
the interference will be a little greater, intelligibility 
should be improved. 

Another method utilizes the execellent receiver stabil- 
ity of the TS-440S by selecting USB or LSB and tun- 
ing to one of the sidebands of the AM signal. The only 
disadvantage to this method is that a 5 Hz beat tone 
might be detected along with the desired receive signal. 


3-3. TRANSMIT 


3-3-1. SSB (USB, LSB) mode : 

1. Set the MODE keys to USB or LSB. By internation- 
al convention frequencies below 10 MHz utilize the 
LSB (Lower Sideband) mode, and frequencies 
above 10 MHz use USB (Upper Sideband). The ac- 
tual switchover point on the TS-440S is 9.5 MHz. 
The TS-440S will select the proper mode when you 
tune to the desired frequency. You can override this 
by simply pressing the desired mode key. 


2. Set the Meter switch to ALC. 


ALC PWR SWR 


3. Press the microphone PTT switch, or set the Stand- 
by switch from REC to SEND. 


4. Speak into the microphone and adjust the MIC gain 
control so that the meter deflection does not ex- 
ceed the ALC zone on voice peaks. 


Note: 
Adjustment using the ALC meter provides greater ac- 
Curacy than if you try and use the power meter for ad- 
justment. Never adjust for ALC deflection above the 
ALC zone, as this will cause distortion of the transmit- 
ted audio signal. 


ALC zone 


Note: 
Do not exceed the ALC zone on voice peaks. 


depressing this switch allows you to receive on the 
transmit frequency as long as the switch is held 
depressed. The TUNING dial is active when this 
switch is depressed, so it is easy to change your 
transmitter frequency at the same time, if neces- 
sary. Releasing the switch will return you to the 
Original receive frequency. 


3-6. MEMORY 


The TS-440S incorporates a convenient 100 channel 
memory that can be used to store and recall common- 
ly used frequencies. These channels can be subdivid- 
ed into 10 user-defined groups to tailor the TS-440S 
for optimum operation in a particular application. You 
can, for instance, assign channels 10 through 19 to 
the 160 meter band, channels 20 through 29 to the 
80 meter band, channels 30 through 39 to the 40 
meter band (LSB), channels 40 through 49 to the 20 
meter band (USB), channels 50 through 59 to the 15 
meter band, channels 60 to 69 to the 10 meter band 
(FM), channels 70 through 79 to the 12 meter band, 
and channels 80 through 89 to various shortwave 
bands. Channels 90 through 99 could then be assigned 
as split frequency channels. After completing channel 
assignments, you can then use the convenient memory 
scan function to automatically recall the stored fre- 
quencies on a group basis. 


3-6-1. Memory Entry 

1. With the TS-440S in the VFO mode, select the 
desired operating frequency and mode as described 
in previous sections. 


2. Press the M.IN switch. The radio will enter the 
Memory Scroll (M.SCR) mode. The current memory 
channel number (M.CH), frequency and mode will 
be displayed, but the actual operating frequency 
and mode will remain unchanged allowing uninter- 
rupted reception. 


3. Select the desired memory channel using one of the 
three methods described below. 
a. Turn the TUNING dial until the desired channel 
number is displayed (One revolution of the dial 
cover about 10 channels). 


b. Enter a two digit channel number using the nu- 
meric keypad, being sure to include the leading 
zero for channels OO through O9. Pressing the 
CLEAR key or the standby switch before press- 
ing the second digit will return you to the origi- 
nal channel. 


c. Use the UP/DOWN switches and/or microphone 
UP/DOWN switches to scroll thru the different 
memory positions. 


5. When the desired memory channel is displayed, 
press the M.IN key again. The current frequency 
and mode will be stored, the scroll mode will be 
cancelled, and the TS-440S will return to the oper- 
ating mode and frequency that was displayed be- 
fore the M.IN key was pressed initially. Note that 
if RIT was selected prior to step 2, the actual fre- 
quency stored will be the indicated frequency plus 
or minus the RIT variable. 


3-6-2. Transferring memory information to the VFO. 
1. Press the VFO/M key to select the memory mode. 


2. Select a channel using any of the methods dis- 
cussed under the Memory Entry section. 


3. Press the MPV key. The stored data will be trans- 
ferred to the active VFO allowing you to begin tun- 
ing from that point. The TS-440S automatically 
returns to the VFO mode when the MPV key is 
depressed. 


Notes: 

1. The RIT/XIT status will be copied from the memory 
to the VFO when the MPV key is depressed. 

2. When data is transferred from the split frequency 
memory, the active VFO is loaded with the receive 
data and the inactive VFO will be loaded with the 
transmit data. The TS-440S will then automatical- 
ly enter the SPLIT mode. 

3. This operation will not function if no data is con- 


e Subaudible tone 

An optional subaudible tone unit TU-8 is available for 
installation in the TS-440S for accessing 10 meter FM 
repeaters. This tone is activated whenever the 
TS-440S is in the SPLIT mode. 


3-3-4. AM mode 

1. Set the Meter switch to PWR. 

2. Set the MODE key to AM. 

3. Place the Standby switch to SEND. 

4. Adjust the CAR control so that the meter indicates 
25 watts. 

Place the Meter switch to ALC. 

Adjust the MIC gain control so that the meter 
deflection does not exceed ALC zone on voice 
peaks. 


Don 


3-4. AUTOMATIC ANTENNA TUNER 
(The AT unit AT-440 is required for 
this function.) 


The automatic antenna tuner operates within the 
amateur radio bands from 3.5 thru 29.7 MHz. 


1. Ensure that an antenna designed for use within the 
band you intend to operate on is properly connect- 
ed to the antenna terminal. 


2. Set the AUTO/THRU switch to the AUTO position. 


3. Place the AT TUNE switch to the ON position. The 
AT TUNE indicator will light and the tuner will be- 
gin tuning. Then the CW mode indicator will light. 


4. After a short period the AT TUNE indicator will go 
OFF and the motors will stop turning. 


5. Place the AT TUNE switch to OFF. 


6. Tuning is now completed. You may now carry out 
normal communications. 


Notes: 

1. When the AT TUNE switch is ON and the AT indi- 
cator lights but then goes out immediately it is an 
indication that the antenna was not that far off 
resonance and that tuning has been completed. 

2 .Normal operation is not possible until the AT TUNE 
switch has been turned OFF. 

3. If the motors do not stop turning after approximately 
30 seconds, place the AT TUNE switch to OFF, and 
then back to ON again. The tuner will attempt to 
tune again, and should find a good match. If the 
tuner will not stop after several tries it indicates 
some problem exists with the antenna system. 
Readjust the antenna and feedline before attempt- 
ing to tune again. 


3-5. DUAL DIGITAL VFO’s 


Operational convenience can be enhanced thru the use 
of both VFO A and VFO B. 


3-5-1. Why two VFO’s 

Occasionally DX stations will utilize an operational 
procedure known as split frequency operation. When 
the DX station is in this mode he will be transmitting 


-on one frequency and receiving on another. This is 


done in order for the DX station to be able to recog- 
nize the calls of stations during pile-ups. 


Older transceivers required the use of an external VFO 
to allow this split frequency operation. The TS-440S, 
thru the use of microprocessor controls, effectively pro- 
vides two separate VFOs in the same package. Several 
different controls and switches have been provided to - 
increase the operators convenience when faced with 
this type of operation. The use of these controls is dis- 
cussed below. 


3-5-2. Split frequency 


(a) A=B switch 
Depressing this switch causes the data contained 
in the inactive VFO (the VFO that is not currently 
being displayed) to change to the same data con- 
tained in the active VFO (the one currently dis- 
played). Both the frequency and mode are 
changed. 


For example: VFO A is set at 7 MHz in LSB, and 
VFO Bis 21 MHz in USB. VFO A is the active VFO 
(show on the display). Depressing the A =B switch 
will cause VFO B to change to 7 MHz in LSB. 


(b 


— 


A/B switch 

Allows selection of the desired active VFO. Each 
time this switch is depressed the active VFO will 
alternate between VFO A and VFO B. 


— 


SPLIT switch 

Allows the use of one VFO for transmit, and the 
other for receive (Split Frequency operation). For 
example: VFO A is the active VFO, and VFO B is 
the inactive VFO. Depressing the SPLIT switch will 
cause the TS-440S to receive on VFO A and trans- 
mit on VFO B. The mode of reception and trans- 
mission will follow the mode contained in the 
appropriate VFO memory. It is possible to work 
cross band, cross mode if desired. 


(c 


To avoid confusion during contest, or pile-up oper- 
ations we recommend using VFO A for receive and 
VFO B for transmit. 


(d) T-F SET switch 
Depressing this switch will allow you to rapidly set 
or check the transmit frequency, during SPLIT 
operations, without the need of actually trans- 
mitting. 


This switch is especially convenient when you are 


trying to locate the transmit frequency of the sta- 
tion currently in contact with the DX station, since 
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in example 1 we want to scan only Group 2, so we 
would press the 2 key. In example 2 we want to scan 
Group 1 and Group 2, so we would press the 1 key 
and then the 2 key. 


Example 1 Example 2 
Group 2 Group 1 Group 2 
CH20 CH29 CH10 CH19 ~_CH30 CH39 
ee! ———— —_—_— 


4. You can stop scanning, or resume scan using the 
same methods described above for the entire 
memory scan. 


3-7-2. Program scan 

Two programmable scan ranges are provided on the 
TS-440S transceiver. PG.S-1 (Program Scan range 1) 
utilizes memory channels O06 and O7 to specify the up- 
per and lower scan limits. PG.S-2 (Program Scan range 
2) utilizes memory channels 08 and O9 to specify the 
upper and lower scan limits. 


To initiate PG.S 
1. Press the VFO/M key to select VFO operation. 


2. Press and hold the SCAN key. 


3. Toinitiate PG.S 1 press the 6 key, and then release 
both the 6 and the SCAN keys. Scan will begin on 
the frequency programmed in memory channel 
number 6 and proceed in 10 Hz,steps to the upper 
limit stored in memory channel 7, then return to 
channel 6 and begin again. 


faa OS eel 


CH6 
14,010.00 14, 100, 00 
CW 
a , 
lee fo eye eh J 


4. To initiate PG.S 2 press the 8 key, and then release 
both the 8 and the SCAN key. Scan will proceed 
in the limits specified in memory channels 8 and 
9, just as for PG.S 1. 

SG soe 


CH8 CH9 
14.200, 00 14,320, 00 


USB 


5. If you want to scan both ranges PG.S 1 and PG.S 
2, press the 6 and then the 8 key while holding the 
SCAN key down, and then release the SCAN key. 
Scan will proceed thru the limits in memory chan- 
nels 6 and 7, thru the limits in memory channels 
8 and 9, and then return to begin the process again. 


6. To stop scanning press the PTT switch, or the 
CLEAR key. Pressing the SCAN key allows scan to 
resume from the point you stopped. 


Note: 
The TS-440S microprocessor remembers the various 
scan parameters that you have specified and will fol- 
low whatever you have entered the next time you 
press the SCAN key. 


Example 1: Memory mode 
Previously programmed memory scan 
data was to scan channels 20-29 and 
40-49. 
To scan this same range again simply 
press the SCAN key. 


Example 2: VFO mode 
Previously entered program scan data 
was to scan both PG.S1 and PG.S2. 
To initiate program scan over these two 
ranges again simply press the SCAN key. 


The TS-440S will continue to execute scan according 
to the above parameters until you manually change the 
information. This saves a lot of key strokes if you al- 
ways scan the same ranges, etc. 


3-7-3. Scan speed 

Two scan speeds are available with the TS-440S. 
To change the speed press the SCAN key after you 
have initiated scan. You will be able to toggle between 
fast and slow each time you press the key. 

Note: 
The scan step size depends upon the mode that has 
been selected for SSB, CW and AFSK the step size is 
10 Hz, for FM and AM the step size is 100 Hz. 


3-7-4. Memory channel lockout 

This transceiver has a memory channel lockout func- 
tion which allows you to temporarily skip unwanted 
memory channels during memory scan. 


1. Press the VFO/M key to enter the memory mode. 

2. Select the memory channel that you want to skip 
using the numeric keypad, the TUNING knob, or the 
UP/DOWN microphone or BAND switches. 

3. Press the CLEAR switch. 


4. A decimal point will appear in the M.CH display to 
indicate that the channel will be skipped. 


5. To cancel the lockout, select the desired channel 
and then press the CLEAR switch. The decimal 
point will go out indicating that the channel will 
again be scanned. 


tained in the displayed memory channel. 
4. Data in the VFO is replaced by the memory data. 
Memory data is not lost during this operation. 


3-6-3. Transferring data between memory channels 

1. With the TS-440S in the memory mode, press the 
M.IN key and scroll to the channel that you want 
the data to be transferred to. 


2. Press the M.IN key. The frequency and mode of the 
memory channel that appeared before you pressed 
the M.IN key will duplicated in the new channel. 


M CH 
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3-6-4. Entering/Transferring data in the split fre- 

quency channels 

Separate transmit and receive frequencies may be en- 

tered into memory channels 90 through 99. The proce- 

dure is similar to that given for the other channels with 
the following exception: 

1. The active VFO frequency and mode is stored in 
the receive memory, and the inactive VFO frequen- 
cy and mode is stored in the transmit memory, 
regardless of whether the SPLIT function is ON or 


OFF. 
2. The RIT offset is stored in the receive memory, and 


the XIT offset in the transmit memory. 

3. When data is transferred from the general memory 
section into the split frequency memory section the 
transmit and receive frequencies will be the same. 

4. Only the receive memory will be transferred into 
general memory during transfer operations from the 
split memory area. 


3-6-5. Clearing a memory channel 

Two methods may be used to clear a memory 
channel: 

1. M.IN switch 

Transferring information from a vacant channel, i.e. one 
that has no stored information, thru the use of the M.IN 
switch, as described previously in section 3-6-1 is one 
method of ‘‘clearing’’ a memory channel. 

2. ENT switch 

Data may also be erased by depressing the ENT key 
while depressing the CLEAR key. 


3-6-6. Memory recall 

Fixed channel type recall is possible when using the 
VFO/M key to recall memory channel information. The 
stored frequency cannot be changed, although the 


RIT/XIT function is active. 

1. Press the VFO/M key. The memory channel num- 
ber, mode, and stored frequency data will be dis- 
played. If a channel contains no data, only the 
channel number will be displayed. 


2. Select the desired memory channel using the 
methods described under Memory Entry section. 


3. To return to the VFO mode, press the VFO/M key 
again. 


A VFO 
a Ohl pera tay re a7 
FT EOYs CPP repr yay 


Notes: 

1. RIT/XIT will be cancelled when the TS-440S is 
switched from the VFO mode to the memory mode, 
but will be restored when the TS-440S returns to 
the VFO mode. 

2. When the TS-440S is switched from the memory 
mode to the VFO mode, the VFO will be set to the 
RIT/XIT variable specified when the data was 
programmed in to memory. 


3-7. SCAN 


3-7-1. Memory scan 
Memory scan operates from memory channel 00 thru 
memory channel 99 at approximately 3-4 second in- 
tervals, or you may specify which memory groups you 
want to scan. Only these memory channels with data 
entered are scanned. 


To initiate memory scan of all memory channels 

1. Press the VFO/M key to select the memory mode. 

2. Press the SCAN key. Scan will begin at memory 
channel OO, or the lowest numbered channel con- 
taining data. 

3. You can stop scanning by pressing the CLEAR or 
microphone PTT switch. Pressing the PTT switch 
will allow you to continue scanning from the point 
that you stopped, and pressing the CLEAR key will 
allow you to start scanning from the beginning. 

4. To resume scan press the SCAN key again. 


To initiate memory scan of specific memory channel 

groups 

1. Press the VFO/M key to select the memory mode. 

2. Press and hold the SCAN key. 

3. You may specify which memory groups you want 
to scan by depressing the key that corresponds to 
the ten position of the memory channel group. 


[0 ee PAAR ra Memory channels OO thru 09 
OEE PS. Memory channels 10 thru 19 
PRS errr Memory channels 20 thru 29 
ae Sere Memory channels 90 thru 99 
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4. CIRCUIT DESCRIPTION 


4-1. GENERAL DESCRIPTION 


The TS-4408S utilizes double-conversion for FM trans- 
missions, and triple-conversion for all other transmis- 
sion modes, and for all modes in receive. The 
intermediate frequencies are 45.05 MHz, 8.83 MHz 
and 455 kHz. 

A wide dynamic range is made possible thru the use 
of 2SK 125 junction FET’s in the receiver section’s 1st 
and 2nd mixers, and by a 3SK73 dual-gate MOS FET 
in the 3rd mixer. 

An integrated circuit balanced modulator (AN61 2) is 
used in the 1st transmitter mixer and 2SK122’s are 
used in the 2nd and 3rd mixers. The PLL circuit, con- 
sisting of 5 loops, and the digital VFO are controlled 
by a single reference oscillator circuit. IF SHIFT and 10 
Hz tuning steps are provided thru the use of this 
system. 


4-2. TRANSMITTER SECTION 


The incoming microphone audio is routed to the IF unit 
where it is amplified by the microphone amplifier and 
then distributed to the SSB, FM and VOX circuits. The 
SSB signal is applied to the balanced modulator, then 
amplified and converted to the 1st IF frequency of 455 
kHz. This DSB (Double Side Band) signal is filtered to 
obtain the SSB signal. The SSB signal is mixed with 
the local oscillator frequency of 8.375 MHz in the 1st 
mixer to obtain the 2nd IF signal of 8.83 MHz. This 
signal is filterd by a CF (Ceramic Filter) to remove the 
unwanted by-products of the mixing action. The 
filtered output is applied to the RF unit. 

In the RF unit the signal is mixed with the HET OSC 
frequency of 36.22 MHz by the 2nd mixer to obtain 
a frequency of 45.05 MHz. This signal is combined 
with the VCO signal in the 3rd mixer to obtain the 
transmit frequency which is applied to the Final unit 
via a LPF (Low Pass Filter). The Final unit amplifies the 
signal to the desired power level and then routes the 
signal thru an additional LPF to the antenna terminal, 
or the Antenna Tuner, if installed. 


4-3. RECEIVER SECTION 


The incoming signal for the antenna is fed to the 
receive band-pass filters in the RF unit, via a front panel 


controlled attenuator circuit. Selection of the desired — 


BPF is accomplished thru data supplied from the Con- 
trol unit. Signals from the BPF are mixed with the VCO 
signal in the 1st RX mixer to obtain the 1st IF frequen- 
cy of 45.05 MHz This signal is filtered by a MCF 
(Monolithic Crystal Filter) and applied to the 2nd RX 
mixer. This mixer combines the 1st IF frequency with 
the HET OSC frequency of 36.22 MHz to obtain the 
2nd IF frequency of 8.83 MHz. 

The 2nd IF frequency is split into two paths, one to 
the noise blanker circuits, and the other past the noise 
blanking gate to the 2nd IF filter. The signal that is 
taken from the output of the 2nd IF filter is applied to 
the 3rd RX mixer, via a buffer amplifier, where it is 
mixed with the local oscillator frequency of 8.375 
MHz, to obtain the 3rd IF frequency of 455 kHz. 
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This 3rd IF frequency is either amplified and then 
demodulated by the FM detector IC, for FM operation, 
or applied to the 455 kHz filter. After filtering the sig- 
nal is amplified and applied either to the SSB or AM 
detector circuits. 


4-4. CIRCUIT BOARD DESCRIPTION 


The TS-440S contains the following major units: 
RF unit, IF unit, Control unit, PLL unit, Filter unit, AT 
unit, etc. A brief description of these units follows. 


4-4-1. RF unit (X44-1680-00) 

The receive section of this unit includes the BPF’s for 
each band, the 1st RX mixer, a 45.05 MHz MCF, the 
2nd RX mixer, noise blanker circuits, and an 8.83 MHz 
MCF. The transmit section includes the 2nd TX mix- 
er, 3rd TX mixer, amplifier circuits, FM microphone am- 
plifier circuit, microphone limiter circuits, and four 
VCO’s required to cover the frequencies from 100 kHz 
to 30 MHz. 


4-4-2. IF unit (X60-1300-00) 

The receive section of this unit contains the 8.83 MHz 
filter, 3rd RX mixer, 455 kHz filter, detector, and low 
frequency amplifiers. The transmit section contains the 
microphone amplifier, balanced modulator, 1st TX mix- 
er, 8.83 MHz filter, etc. This unit also includes the tim- 
ing circuit which controls the CW break-in circuit, and 
the 8.375 MHz local oscillator circuit. 


4-4-3. Control unit (X53-1450-00) 

The unit is centered around the main microprocessor, 
and provides a wide variety of control signals for all 
the various units. 


4-4-4, PLL unit (X50-2050-00) 
Five PLL loops are provided, as well as the reference 
crystal oscillator (36 MHz). 


4-4-5. Final unit (X45-1470-00) 

This unit amplifies the TX RF signal for transmission. 
TS-440S has an output of 100 W. This is accomplished 
by utilizing a three-stage final amplifier section having 
a relatively low collector loss figure, and a high effi- 
ciency cooling system. 


4-4-6. Filter unit (X51-1340-00) 

Provides for a high quality transmitter output by reduc- 
ing unwanted harmonic emissions. This unit also de- 
tects the forward and reflected power sensing circuits 
for ALC, SWR and Antenna Tuner circuits. 


4-4-7. Automatic Antenna Tuner unit (X57-1150-00) 
This unit consists of the tuner and control sections. The 
tuner section consists of three coils and motor driven 
variable capacitors which form the actual tuning cir- 
cuit. The control section takes the information provid- 
ed by the filter unit, as well as band and frequency data 
provided by the RFunit to control the variable capaci- 
tors, and switching off the coil. The automatic anten- 
na tuner operates from 3.5 thru 29.7 MHz. 


3-8. AFSK 
3-8-1. Reception 
Note; 34s eee 


An RTTY terminal is required to receive and dis- 
play/print the RTTY signal. 


1. The AFSK mode utilizes the LSB Carrier frequency, 
which conforms to international conventions. 

2. When the optional YK-88C filter is installed, the nor- 
mal receiver bandwidth is 500 Hz when the SELEG- 
TIVITY switch is set to the AUTO position, and the 
MODE switch is in AFSK. 

The accompanying diagram illustrates the relation- 
ship between the carrier and the passband width. 

3. The demodulated AFSK signal is sent from the 
AFSK OUT terminal on the rear panel. 

4. This completes the preparation for using the AFSK 
mode. j 


Note: 
Before connecting the terminal you should review the 
contents of the instruction manual provided with that 
terminal unit. 


TS-440 TE 
APSKUNES! SSSarrees y iced 
AFSK keying signal RTTY 
ut = wave 
ane, ‘ie L (F1) 
isplay ne; == ca 
: Reception 


RTTY device 
AFSK receive signal | “---—-------4 
AFSK OUT 


The figure below shows the frequencies relationship. 


2295Hz 
2125Hz 


14.09771MHz 14.09788MHz 14.10000MHz 
SPACE MARK RX CARRIER 


3-8-2. Transmit 


Note: 

Key down periods of 1 hour will require a cool down 
period of approximately 30 minutes. The PS-50 
heavy-duty supply is recommended for continuous 


duty transmission. | 


1. Ensure that your terminal is set up for AFSK type 
keying. 

2. Connect the terminal units AFSK output jack to 
TS-440S AFSK IN jack, and the terminal unit’s 
AFSK input jack to the TS-440S AFSK OUT jack 
on the rear panel of the transceiver. The terminal 
units standby (PTT) terminal should be connected 
to the standby terminal on the REMOTE connector 


of the TS-440S. (See page 11 for the REMOTE ter- 
minal pin configuration.) 

3. Place the MODE key on the TS-440S to AFSK, and 
the Meter switch to ALC. 

4. To transmit, either place the SEND/REC switch on 
the TS-440S to SEND, or use the PTT signal from 
your terminal unit. 

5. When using AFSK, you can also apply your trans- 
mit signal tones to pin number 1 of the microphone 
connector, if you do not wish to use the two jacks 
on the rear of the TS-440S. To adjust the power 
output in AFSK, increase or decrease the MIC gain 
control setting. A mid-scale ALC reading will yield 
full power output. 

Notes: 

T. AFSK operation requires terminal unit designed to 
supply this type of operation. You cannot use FSK 
tones with an AFSK jack! 

2. The AFSK oscillator circuit should provide audio 
tones of 2125 and 2295 Hz. Lower tones may 
Cause spurious output due to the higher harmonic 
content present with these lower frequencies. 

3. The TS-440S and RTTY terminal unit should use 
separate power supplies, in order to prevent RFI 
(Radio Frequency Interference). 

4. During AFSK mode Operation, the microphone 
Switch should be OFF or ground pin No. 9 of the 
ACC 2 jack, or the microphone disconnected, if you 
are using the AFSK jacks on the rear panel. 


5. The AFSK input level should be less than 100 mV. 


3-8-3. AMTOR operation 

For AMTOR operation, you should reverse the trans- 
mit/receive input polarity on your AMTOR terminal, 
since AFSK on the TS-440S operates in the LSB mode. 
If you cannot reverse the polarity, you should select 
the USB mode on the TS-440S. 

During AMTOR operation, the microphone switch 
should be OFF, or ground pin No. 9 of the ACC 2 jack, 
or the microphone disconnected, if you are using AFSK 
IN/OUT jacks on the rear panel. 


3-9. OPERATION WITH A LINEAR AMPLI- 
FIER 


The TS-440S may be operated with any conventional 
linear amplifier which will accept up to approximately 
125 watts of RF drive, has a low current DC operated 
keying circuit, and returns approximately —8 to —1 
VDC ALC back to the exciter. Please note that in ord- 
er to operate full QSK (FULL break-in) the linear ampli- 
fier must also be OSK Capable. 

Refer to the REMOTE connector diagram on page 11 
and section 5-8-10.. 


Initial linear amplifier tune-up should be performed with 
the TS-440S set for approximately 50 watts output 
to reduce wear and tear on both the linear, and the 
TS-440S. Use of a dummy load is strongly recom- 
mended, since the bands are already sufficiently 
crowded. 
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The S-meter deflects and stays at a 
certain position even with no signal. 


1. Low AC line voltage. 1. Use a step-up transformer to raise the 
2. RF gain control closed. line voltage. 
Use a 12 to 16V battery. 
2. Turn the RF gain control fully 
clockwise. 


Signal is received, but no sound is MODE key position is incorrect. Change the MODE key to the correct 
heard. mode. _ 
SSB received signal is extremely high |IF SHIFT control is wrong adjusted. Set the control to the center (click po- 
cut or low cut. sition). 


Frequency is not changed by pressing |F. LOCK switch is ON. Set F. LOCK switch to OFF. 
the BAND switch or turning the tuning 
control. 


Program scan fails. Memory channel is 6 and 7 or 8 and 9 are 
oe 


Memory scan fails. [Memory isempty. == si is empty. 
Display goes out with VFO/M ON. 


When nothing is stored in the memory | Store the frequency. 
channel, a channel is displayed and 
blanked with only the decimal point dis- 
played. 


TRANSMISSION 


No output in SSB (RF and ALC meters 
do not deflect.) 


Probable cause Corrective action 


1. Open microphone cable or bad|1. Check the microphone. 
microphone. 2. Increase the MIC gain control. 
. Low microphone gain. 


. VOX GAIN control too low. 
2. ANTI VOX control requires ad- 
justment. 


See section 3-1-2, VOX GAIN control. 


ri 


See section 3-1-2, ANTI VOX control. 


VOX does not operate. 


VOX trips by speaker output. 


No output in CW 


ANTI VOX control requires adjustment. 


The key plug is incompletely inserted or 
KEY contact failure. 


1. Insert the key plug fully. 
2. Turn the CAR control clockwise. 


1. Internal connector was not moved. | 1. Move the connector as described in 
2. REMOTE connector is miswired, or has section 5-8-10. 


a poor contact. | 2: Correct wiring. 


Linear amplifier does not key. 


5-5. MICROPROCESSOR BACK-UP LITHIUM 
BATTERY 


A lithium battery is contained in the transceiver to retain 
memory. Turning off and POWER switch, disconnec- 
ting the power cable, or a power failure will not erase 


the memory. The battery should last for approximately © 


five years. When the battery discharges, an erroneous 
display may appear in the display. Lithium battery 
replacement should be performed by an authorized 
KENWOOD service facility; either your KENWOOD 
dealer, or the factory, since this unit contains CMOS 
type circuitry. 


Notes: 

1. When the lithium battery is replaced, the 
microprocessor must be reset, using the procedure 
in section 5-6. 

2. When the lithium battery fails, the radio’s microcod- 
ed functions are NOT affected. Only information 
stored in memory will be cleared. 
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5-6. MICROPROCESSOR RESET 


When the microprocessor has functioned erroneously 
or when setting the transceiver in the initial state, 
switch on the power with the A=B switch pressed. 


Note: 
The microprocessor can be easily reset. However, only 
perform this operation when necessary since the con- 
tents of memory are cleared by resetting. 


5-7. ORDERING SPARE PARTS 


When ordering replacement or spare parts for your 
equipment, be sure to specify the following: 

Model and serial number of your transceiver. Schematic 
number of the part. Printed circuit board number on 
which the part is located, part number and name, if 
known, and quantity desired. Part numbers for most 
replacement parts is contained in the service manual 
(available as an option from your dealer). 


5. MAINTENANCE AND ADJUSTMENT 


5-1. GENERAL INFORMATION 


Your transceiver has been factory aligned and tested 
to specification before shipment. Under normal circum- 
stances the transceiver will operate in accordance with 
these operating instructions. All adjustable trimmers 
and coils in your transceiver were preset at the facto- 
ry and should only be readjusted by a qualified techni- 
cian with proper test equipment. 

Attempting service or alignment without factory 
authorization can void the transceiver’s warranty. 


When operated properly, the transceiver can give years 
of service without requiring realignment. The informa- 
tion in this section gives some general service proce- 
dures which can be accomplished without 
sophisticated test equipment. 


5-2. SERVICE 


Should it ever become necessary to return the equip- 
ment to your dealer or service center for repair, pack 
in its original box and packing, and include a full 
description of the problems involved. Also include your 
telephone number. You need not return accessory 
items unless directly related to the service problem. 


You may return your radio for service to the Autho- 
rized TRIO-KENWOOD Dealer from whom you pur- 
chased it. A copy of the service report will be returned 
with the unit. Please do not send sub-assemblies or 
printed circuit boards. Send the complete unit, in its 
original boxes and packing. 


Tag all returned items with your name and call for iden- 
tification. Please mention the model and serial num- 
ber of your radio in any correspondence, whether 
phone or written. For future reference, record this in- 


5-4. IN CASE OF DIFFICULTY 

The problems described in this table are failures caused 
in general by improper operation or connection of the 
RECEPTION 


Indicators do not light and no receiver 
noise is heard when the POWER 
switch is turned on. 


Nothing is displayed or wrong digits 
are displayed when the POWER 


The microprocessor malfunctions. This 
occurs when the battery is old or the sup- 
ply voltage drops extremely on the occa- 
sion of consuming large current. 


switch is turned on. 


No signal is received even when the 1. SQL control fully clockwise. 

antenna is connected. 2. Microphone PTT switch is in the trans- 
mit position, and the TS440S is in the 
transmit mode. 

3. SELECTIVITY switch is set to ‘’N”’ or 
“‘M1” and no optional filter is installed. 


nal is received and the S-meter fully 
deflects. 


An antenna is connected, but no sig- | RF control is too low, decreasing the high 
frequency circuit gain. 


formation in the space provided on the back cover of 
this manual. 
Service note: 
Dear OM, if you desire to correspond on a technical 
or operational problem, please make your note short, 
complete, and to the point. And PLEASE make it .- 
readable. 
Please list: Model and serial number. 

The question or problem you are having. 
Please give sufficient detail to diagnose: other equip- 
ment in the station, meter readings and anything you 
feel might be useful in attempting diagnosis. 


Caution:—§ TTT 
Do not pack the equipment in crushed newspapers for 
shipment! Extensive damage may result, during 
shipping. 


Notes: ———_—___ 

1. Record the date of purchase, serial number and 
dealer from whom purchased. 5 

2. For your own information, retain a written record 
of any maintenance performed on the unit. 

3. When claiming warranty service, please include a 
photocopy of the bill of sale, or other proof of pur- 
chase showing the date of sale. 


5-3. CLEANING 


The knobs, front panel and cabinet of the transceiver 
are likely to become soiled after extended use. The 
knobs should be removed from the transceiver and 
cleaned with a neutral soap and warm water. Use a 
neutral soap (not harsh chemicals) and damp cloth to 
clean the cabinet and front panel. 


transceiver, not by defective components. Examine 
and check according to the following table. If the 
problem persists, contact an authorized agent or serv- 
ice station. 


. . 


1. Bad power cable or connections. 
2. Blown power supply fuse. 
3. Power supply is OFF. 


1. Check cables and connections. 
2. Check for the cause of the blown fuse 
and replace the fuse. 


1. Adjust the supply voltage to nominal 
voltage +10V with use of a boost- 
ing transformer. 

Use a 12 to 16V battery. 
. Turn the POWER switch on again. 


. Turn the SQL control counter- 
clockwise. 
2. Set the PTT switch to the receive 
positon. 
3. Ensure the SELECTIVITY switch is set 
to either ‘‘AUTO”, ‘*M2”’, or ““W”’ 


Turn the RF gain control fully clockwise. 
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5-8-3. Digital display calibration 


fi 


los? 


Removing the top cover, filter unit cover and the 
bottom covers from radio, and place the radio on 
its side with the antenna tuner area down. 


. Remove the two screws that secure the rear of the 


IF unit to the chassis and raise the IF unit up 
towards the front panel. Connect the two pin end 
of the supplied calibration cable to connector num- 
ber 8 on the PLL unit, as shown in the figure. 
Connect the single pin end of the cable to the CAL 
terminal pin that is located along the back edge of 
the RF unit, near the large shielded area. 
Connect your antenna and tune to WWV. 

Using a small flat bladed screwdriver adjust trim- 


» mer capacitor TC1, near connector 8 of the PLL 
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unit, for zero beat. Zero beat is the point where the 
two audio tones are oscillating at the slowest rate. 


5-8-4. Optional 10 Hz display resolution 

If you would like 10 Hz resolution instead of the sup- 
plied 100 Hz display resolution, cut D66 as shown on 
the Control unit. 


1. Remove the top and bottom covers from the radio. 

2. Remove the countersink screws (2 on each side) 
that secure the front panel to the chassis and gently 
pull the front panel forwards. 

3. Remove the 5 small round head screws that secure 
the shield plate (2 on the top and 3 on the bottom) 
to the front panel, and remove the shield plate. 

4. Cut the lead of diode D66 located below the dip 
switch on the control unit. 

5. Reverse steps 1.—3. to reassemble the radio. 

Notes: 

1. When reassembling the radio make sure that you 
do not cut or pinch any wires between the chassis 
and front panel! : 

2. Do not alter the settings of the dip switch. They 


are factory adjusted, and damage or misoperation 
may result. 


D66 


Control unit 


5-8-5. CW zero beat frequency selection 

You may select between 800 Hz and 400 Hz zero beat 
adjustments in the CW mode by cutting diode D73 on 
the control unit. 


t. 
Ze 


Remove the top and bottom covers from the radio. 
Remove the countersink screws (2 on each side) 
that secure the front panel to the chassis and gently 
pull the front panel forwards. 


3. Remove the 5 small round head screws that secure 
the shield plate (2 on the top and 3 on the bottom) 
to the front panel, and remove the shield plate. 

4. Cut the lead of diode D73 located below the dip 
switch on the control unit. 

5. Reverse steps 1.—3. to reassemble the radio. 

Notes: 

1. When reassembling the radio make sure that you 
do not cut or pinch any wires between the chassis 
and front panel! 

2. Do not alter the settings of the dip switch. They 


are factory adjusted, and damage or misoperation 
may result. 


5-8. ADJUSTMENTS 


5-8-1. Cover removal 


Cautions: 

1. Before removing the cover, turn the DC power sup- 
ply’s power switch OFF and disconnect the power 
Cable. 

2. Do not pinch wiring when opening or closing cases. 


Removing the covers 


Remove the top cover (9 screws), filter unit cover (3 
screws) and the bottom covers (8 screws) from radio. 


specie pith litds Switch unit PLL unit VSoliooront 
(A) Top view 


Switch unit 


Switch unit 


Display unit 


Control unit 


Control unit 


Switch unit Switch unit IF unit 


(B) Bottom view 
Switch unit Switch unit 


Switch unit 


Switch unit 


Final unit 


Filter unit 
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5-8-9. TUNING dial torque 


Turn the VFO knob while holding the silver ring. As the 
VFO knob is turned clockwise, drag will be increased. 


5-8-10. Linear amplifier control 

As delivered from the factory, the external keying re- 
lay for control of a linear amplifier is disabled. If you 
want to connect a linear amplifier connect the jumper 
wire on the Switch unit to the ON terminal as shown 
in the accompanying figure. 


Relay 
RL2 


Switch unit 


Note: 
The control relay functions only when the jumper wire 
on board X41-1610-N/14 is connected to the ON po- 
sition. 


Rear panel 


Switch unit 


Bottom view 


5-8-6. Side tone level 

1. Remove the top cover. 

2. Adjust VR-9 for your reference. 
3. Replace the top cover. 


5-8-7. Beep tone selection 


The audio oscillator that provides the Morse Code sig- 

nal when you press a mode key may be changed to 

provide only a single confirmation tone by cutting di- 

ode D65 on the Control unit. 

1. Remove the top and bottom covers from the radio. 

2. Remove the countersink screws (2 on each side) 
that secure the front panel to the chassis and gently 
pull the front panel forwards. 

3. Remove the 5 small round head screws that secure 
the shield plate (2 on the top and 3 on the bottom) 
to the front panel, and remove the shield plate. 


4. Cut the lead of diode D65 located below the dip 
switch on the control unit. 
5. Reverse steps 1.—3. to reassemble the radio. 


Notes: ———$££ £@— ———____————— 

1. When reassembling the radio make sure that 
you .do not cut or pinch any wires between the 
chassis and front panel! 

2. Do not alter the settings of the dip switch. They 
are factory adjusted, and damage or misoper- 
ation may result. 


Control unit 


5-8-8. Beep tone level 

1. Remove the top cover. 

2. Adjust VR-10 for your reference. 
3. Replace the top cover. 


IF unit 
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seein se Big MODE Terminal connection 
PTER COMBINATION >< POSIION shea stipe a 
No sound from the speaker 
No optional filter WIDE WIDE 
2.2 kHz 
6 kHz 
2.1 kHz 
No sound from the speaker 
SSB SSB 
6 kHz 
1.8 kHz 6 kHz 
No sound from the speaker 
YK-88SN 1.8 kHz Si ae 12 kHz SSB SSB 
2.2 kHz 
6 kHz 
500 Hz 6 kHz 
500 Hz 
No sound from the speaker 12 kHz CW WIDE 
2.2 kHz 
6 kHz 
= 2.2 kHz 270 Hz “go 6 kHz 
YK-88CN M1 No sound from speaker 12 kHz CW WIDE 
M2 2.2 kHz 
Wi 6 kHz 
AUTO 2.1 kHz 500 Hz 6 hizonl 
N 500 Hz | 
YK-88S and YK-88C M1 2.1 kHz 12 kHz cw SSB 
2.2 kHz 
W 6 kHz my 
AUTO 2.1 kHz 1 270 Hz [6 kHz | 
N 270 Hz 
YK-88S and YK-88CN M1 2.1 kHz 12 kHz Cw SSB 
M2 2.2 kHz 
w 6 kHz 
AUTO 1.8 kHz 500 Hz | 6 kHz iB 
N 500 Hz 
YK-88SN and YK-88C mi 1.8 kHz eee 12 kuz Cw SSB 
M2 2.2 kHz 
Ww 6 kHz a 
AUTO | 1.8 kHz iz 270 Hz 6 kHz 
N 270 Hz 
YK-88SN and YK-88CN M1 1.8 kHz 12 kHz cw SSB 
2.2 kHz 
WwW 6 kHz 
AUTO 500 Hz 270 Hz 6 kHz 5% 
270 Hz 
YK-88C and YK-88CN M1 500 Hz 12 kHz Cw SSB 
M2 2.2 kHz 
Ww 6 kHz 
6-2. VOICE SYNTHESIZER UNIT VS-1 
INSTALLATION 
1. Remove the top cover from the radio. 5. Select the desired language that you want with 
2. Remove the two screws on the rear of the IF unt switch S-1 on the VS-1. ENG for English, or JA for 
and raise the unit to allow access to the PLL unit. Japanese. 
3. Install the VS-1 in the area at the left rear of the 6. Install the 4-pin plug on connector @) 05 the IF 
PLL unit using the three screws provided with the unit. 
VS-1. 7. Reverse step 1.—2. 
4. Install the 3-pin plug on connector JO1 and the 8. Turn on the power switch and press the VOICE 


switch. The frequency will be announced. Adjust 


8-pin plug on connector JO2. 
; VR-1 for the desired audio output level. 


6. OPTIONAL ACCESSORIES 


The following accessories are available for more 
sophisticated operation of your transceiver. 


Sontie BIA vonpuanit 


6-1. CRYSTAL FILTER INSTALLATION 


1. Remove the top cover from the radio. Be careful 
of the speaker lead, which may be unplugged. 

2. Remove the seven screws securing the IF unit to 
the chassis. 

3. Install the crystal filter in the appropriate location 
on the IF unit. The SSB filter goes towards the 
center and the CW filter towards the edge of the 
board. Solder the filter in place, and cut off the ex- 
cess lead lengths. 


White lead Blue lead 


Note: 
When soldering use a low wattage iron (40 watts 
or less), and a high quality rosin core solder. Do not 
use acid core solder as this will eventually cause 
damage to the circuit board. Solder quickly, but en- 
sure that you have a good solder connection. If the 
connection is dull, or looks crystalized you will have 
to remove the solder and try again. 


SSB FILTER 
YK-88S OR YK-88SN 


4. When installing the optional crystal filter, move the 
white or blue lead, or both to the appropriate ter- 
minal as shown in the chart on page 28. 

5. Replace the IF unit and secure with the seven 
screws removed in step 2. 

6. Reattach the speaker lead, and replace the top 
cover. 


CW FILTER 
YK-88C OR YK-88CN 


Note: 
Two terminals are provided for the WIDE and SSB 
jumper. Either of the two terminals may be used. 


=» YK-88C CW FILTER 


Center frequency = OG, OOO.7 KHZ 
Passband width : 500 Hz (—6 dB) 
Attenuation bandwidth : 1.5 kHz (—60 dB) YK-88C 
Guaranteed attenuation : More than 80 dB 
a YK-88CN CW NARROW FILTER 
Center frequency | 8,830; 7° KAZ 
Passband width : 270 Hz (-—6 dB) 
Attenuation bandwidth : 1.1 kHz (—60 dB) 
Guaranteed attenuation : More than 80 dB YK-88CN : an 
: Tt 
= YK-88SN SSB NARROW FILTER 
Center frequency ov OSUTU KHZ 
Passband width : 1.8 kHz (—6 dB) 
Attenuation bandwidth : 3.3 kHz (—60 dB) 
Guaranteed attenuation : More than 80 dB 
YK-88SN 
= YK-88S SSB FILTER 
Center frequency > '8,830,0 kHz 
Passband width : 2.4 kHz (—6 dB) 


Attenuation bandwidth : 4.2 kHz (—60 dB) 
Guaranteed attenuation : More than 80 dB 
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6-4. OTHER ACCESSORIES 


= PS-50 HEAVY DUTY DC POWER SUPPLY 
Designed to match the TS-440S. Supplies regulated 
13.8 VDC at 20 A with built-in cooling fan and pro- 
tection circuits for maximum relliability. 


uw PS-430 DC POWER SUPPLY 

The PS-430 is a regulated DC power supply with high 
current capability. The output is 13.8 VDC/20 A (in- 
termittent). Since terminals for 13.8 VDC/10 A are also 
provided, in addition to an output power cable for use 
with the TS-440S, the PS-430 can be used as the pow- 
er source for another low power mobile transceiver 
such as a 2-meter rig. 


= AT-440 AUTOMATIC ANTENNA TUNER UNIT 
The AT-440 Automatic Antenna Tuner unit can be in- 
stalled in the TS-440S. The tuner covers all amateur 
bands from 80 through 10 meters, including the new 
WARC bands. Matching capability is 20 to 150 ohms, 
unbalanced. 


# AT-250 AUTOMATIC ANTENNA TUNER 
The AT-250 Automatic Antenna Tuner covers 160 
through 10 meters bands. 


# AT-230 ANTENNA TUNER 
The AT-230 Antenna Tuner covers 160 through 10 
meters bands. 


w AT-130 ANTENNA TUNER 
The AT-130 Antenna Tuner covers 80 through 10 
meters bands. 


Kewone 


80. 
temy 


PS-50 


PS-430 


= MC-85 MICROPHONE (8-pin) 

The MC-85 is a unidirectional high-class electret con- 
denser microphone provided with the output selective 
switch, audio level compensation circuit, low cut filter, 
level meter, PTT and LOCK switches. An 8-pin cable 
is provided, with optional cables, up to three outputs 
are possible. 


e MC-80 MICROPHONE (8-pin) 

The MC-80 is an omnidirectional electret condenser 
microphone provided with UP/DOWN switches, 
volume adjustment for output level, PTT and LOCK 
switches, built-in pre-amplifier. 


= MC-60A MICROPHONE (8-pin) 

The zinc die-cast base provides high stability, and the 
MC-60A is complete with PTT and LOCK switches, 
UP/DOWN switches, and impedance selector switch 
and a built-in pre-amplifier. 


= MC-55 MOBILE MICROPHONE (8-pin) 

The MC-55 provides UP/DOWN switches, LED display 
for switching transmit or receive, adjustable micro- 
phone gain, automatic receive returning circuit (approx. 
5 minutes) and many functions. 


a» MC-42S UP/DOWN HAND MICROPHONE 
The MC-42S is handy dynamic microphone with PTT 
switch and UP/DOWN switches. 


m LF-30A LOW PASS FILTER 


¢ Programming and recall of VFO A and VFO B fre- 
quency 

e MR (Memory Recall) and M.IN (Memory Input) 

¢ Microphone UP/DOWN frequency control disable 

¢ Control of the F.LOCK switch 

¢ Memory channel selection 

e MODE selection 

¢ Control of RIT/XIT 

® Selection of RIT/XIT frequency 

e Scan operation 

e Review of transceiver status 


PLL unit 


AirepyeneNy 


6-3-1. Installation 


1. Remove the top and bottom covers from the radio. 

2. Remove the countersink screws (2 on each side) 
that secure the front panel to the chassis and gently 
pull the front panel forwards. 

3. Remove the 5 small round head screws that secure 
the shield plate (2 on the top and 3 on the bottom) 
to the front panel, and remove the shield plate. 

4. Install the IC’s into the vacant sockets on the Con- 
trol unit. Orientation of this component is critical 
for proper operation of the radio, and interface. 


¥ Mtr 
@ 


Caution: TT —_ 
| Install the IC’s so that the notch in the end is on 
i the same end as the notch in the IC socket. 
lo IF unit 
Front panel 
e_] 


ce ly 
3 Se 


Caution: ———_— 
Align the notch. 


IF unit 


IC54 : w»PD8251AC (NEC) or equivalent 
ICs55 : TC4040BP (Toshiba) or equivalent 


5. Reverse steps 1.—3. to reassemble the radio. 


a Caution: 
Do not pinch and stretch any wires. 


6-3. INTERFACE IC KIT IC-10 INSTALLATION 


Installing the optional IC-10 kit will allow control of the 6-3-2. Operation 
radio from a personal computer. The following opera- Refer to the instruction manual provided with the IC-10 
tions are possible: Interface IC Kit. 
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a TU-8 SUBAUDIBLE TONE UNIT 
38 CTCSS tone frequencies can be selected by set- 
ting of the dip switch. 


a IF-232C INTERFACE 

The IF-232C Interface is the adapter for connection be- 
tween the RS-232C terminal of a personal computer 
and the interface terminal of the TS-440S. 


2 IC-10 INTERFACE IC KIT 


as SW-2000 SWR/POWER METER 
SWR/POWER meters cover 1.8 ~ 54 MHz in range of 
0 ~200/2000 W, full scale for base station use. 


= SW-200A SWR/POWER METER 

SW-200 A supplied with SWC-1. Selectable Peak- 
reading/RMS. SWR/POWER meters cover 1.8~ 150 
MHz in range of O~ 20/200 W full scale for base sta- 
tion use. 


= SW-100A SWR/POWER METER 

Compact and lightweight SWR/POWER/V OLT meters 
cover 1.8~ 150 MHz in range of 150 W full scale for 
mobile use. 


HS-6 
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= HS-7 MICRO HEADPHONES (16 OHMS) 


= HS-6 COMMUNICATIONS HEADPHONES (12.5 
OHMS) 

Deluxe, very light-weight headphones designed for 
communications equipment. 


= HS-5 COMMUNICATIONS HEADPHONES (8 
OHMS) 

Headphones designed for communications equipment. 
These light-weight open air-type headphones remain 
comfortable during extended operation. Easily attached 
earpads are provided. 


= HS-4 COMMUNICATIONS HEADPHONES (8 
OHMS) 


»- 


= MB-430 MOBILE MOUNT 

The Mobile Mount MB-430 allows easy installation and 
removal of the TS-440S. The MB-430 can either be 
suspended from the dashboard or attached to the 
transmission tunnel or a center console. The tran- 
sceiver tilt angle can be adjusted 5 steps. 


ms PG-2C DC POWER CABLE 


= MA-5 5 BAND HELICAL TYPE HF MOBILE 
ANTENNA 


= VP-1 BUMPER MOUNT FOR MA-5 


= SP-430 EXTERNAL SPEAKER 

The SP-430 is an attractive, compact external speak- 
er. This low-distortion speaker provides clear reproduc- 
tion of the high-quality audio obtained from the 
transceiver. 


= SP-50 MOBILE SPEAKER (8 ohms) 

Compact and smart high quality external speaker pro- 
vides flexibility of installation for maximum _ con- 
venience. 


MB-430 


S P-430 


SP-50 


= SP-41 COMPACT MOBILE SPEAKER (4 ohms) 


mw TL-922A/TL-922 HF LINEAR AMPLIFIER 

(Not for QSK operation.) 

The TL-922A/922 is an HF linear amplifier operating 
at maximum legal power, and employing a pair of 
3-500Z high performance transmitting tubes. TL-922A 
(without 10 meter band) is available only in U.S.A. 


a SM-220 STATION MONITOR 

Built around a basic 10 MHz oscilloscope, the SM-220 
station monitor features, in combination with a built- 
in two-tone generator, a variety of waveform-observing 
Capabilities. 


aw PC-1A PHONE PATCH 

(Available only where phone patch operation legal.) 
Hybrid phone patch with VU meter for null and audio 
gain measurements. The PC-1A Phone Patch provides 
interface between the transceiver and telephone line. 
Providing excellent performance, it is designed with 
high isolation between receive input and transmit out- 
put. Its compact design permits easy installation in a 
limited space. (FCC Part 68 registered) 


ne 


SM-220 


TL-922A/TL-922 
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8. SCHEMATIC DIAGRAM 


8-1. FILTER UNIT (X51-1340 


BLOCK DIAGRAM 
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8-3. FINAL UNIT (X54-1470-00) 


FINAL UNIT (X45-1470-00) 


tt; ee ed 


=e =RI0 C13 6800P R17 5.6 1W 
OO 


Rii5.6 1W 


FILTER-FI 


C14 1200P 
C15 150P 


S 


C26 .047 


uit 
B 


c25 


> 
wo 
N 
fe} 
2 


eo [ FINAL-14 | =4 
GND es pa, 


C6 .047 


FILTER-3-P01 
O FILTER-3-PDO 
T 
= bof] FILTER -3-TXB 


i | R25 680 | 


me) 


Qi 1 2SC2075 D1 >MV-5T 
Q2,3 :2SC2509 D2,3 :SV-O3YS 
Q4,5 :2SC2879xJ D4 |: 181555 or 1N4448 


Q6,7 :2SD1406(Y) 
Qs 12SC1815(Y) 
Q9 > AN6551 


FILTER- 3 -10V 
FILTER- 3 -GND 
FILTER-3-1i4R 
SW H/14- 14S 


36 


-00) 


8-2. AT UNIT (X57-1150 
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Specifications pe secee el TS-440S 


- 100 kHz to 1.6 MHz More than 50 dB 
Image ratio 
1.6 to 30 MHz More than 70 dB 


nee 100 kHz to 1.6 MHz More than 50 dB 
IF rejection 
1 


o .6 to 30 MHz More than 70 dB 
f 3 IF SHIFT variable range More than +0.9 kHz 
© | RIT/XIT variable range | More than +1 kHz 
NOTCH filter attenuation More than 20 aB (at 1.5 kHz) 
Less than 20 pV ‘S, 


LSB, USB, CW, AM, 
FSK 


150 to 500 kHz Less than 10ynV 
500 kHz to 1.6 MHz Less than 20 pV 


1.6 to 30 MHz Less than 2 pV 
1.6 to 30 MHz Less than 0.32 pV 
1.5 W across 8 ohms load (10% distortion) 


Squelch sensitivity 


Output load impedance 4 to 16 ohms (both ext. speaker and phones) 


Frequency accuracy (at RIT/XIT off) Less than +1x10-5 


Frequency 
control 


Frequency stability (at RIT/XIT off) Less than +1x 10-5 (—10 to + 50°C) 


Circuit and ratings are subject to change without notice due to development in technology. 


9-2. ACCESSORIES 


Dynamic microphone (Except Europe and U.K.)..............cseseeeees TON -OSS2-O0-- ee tee t-pc: 
DGpower cable-asseMbl iwc rere erie eset rerrercerrrennrresreres Fa 3O51.OS5-0 Dd comeneretionediermnsr dee 
GEV lhe oh deaddeeiddd] seteteldeodsdl occ: Eee eae eae ESj-2 154-05 wienigaue Ot 1 pe. 
Fusextoerawt teres. woled. Bi OS qed. SIME. bois). sores) benseeeeres FO5-2034-05.........::..nak 1 pe. 
ge RS BRE tog 6 6 os ee 2 SOP Dee ctanita abe ing 1. pc: 
DHONI Pop ii: crucate oe aaaucsst tts Mpa prec rermatcanca: as: Apeeres. EO7-0751205"""=... cue 1 pc. 
Instruction manual ............... a wee ee ee B50-8048-20....1icmeeeee-« 1 copy 
ALT ACME gC Al Cl ee ee eee eee eo aan s on so MRR te A tht Tages TEE ons ohn tha see ee REE re 1 copy 
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9. SPECIFICATIONS AND ACCESSORIES 


9-1. SPECIFICATIONS 


TS-440S 
Specifications 


te LSB (A3J), USB (A3J), CW (A1), AM (A3), 
x FM (F3), FSK (F1) 


: With AT unit - 20 to 150 ohms (Transmit only) 
Antenna impedance 


Without AT unit 
Power requirement 12 to 16 VDC (13.8 VDC reference) 
re Receive mode with no input 192A 
® . : F 
5 Current drain signal 
Oo Transmit mode 20A 
Operating temperature =—10.to.+.50°C_(-614 tons 279m) 
Dimensions (_ ) includes 270 (279) mm 
projection. 96 (108) mm 
313 (335) mm 
With AT unit 7.3 kg (16.1 Ibs) 
Weight 
Without AT unit 6.3 kg (13.9 Ibs) 
160 m band 1:8 Acto! 2,0... MEHz 
80 m band 3-5 “to} 4.0 MHz 
40 m band 130 to 733 MHZ 
30 m band 10.1 to 10.15 MHz 
Frequency range 20 m band 14.0 to 14.35 MHz 
17 m band 18.068 to 18.168 MHz 
15 m band 2.10 me TOM Za VIZ 
12 m band 24.89 to 24.99 MHz 
10 m band 28:0 sto 29) 7 Maz 
a LSB, USB, CW, FM, FSK 200 W PEP 
o | Input power 
= AM 110 W PEP ~ 
£ 
2 LSB, USB Balanced modulation 
AM Low level modulation 
Spurious radiation (CW) Less than — 40 dB 
Carrier suppression More than 40 dB (with 1.5 kHz reference) 
Unwanted sideband suppression More than 50 dB (with 1.5 kHz reference) 
Third order distortion More than 26 dB below one of two tones 
Maximum frequency deviation (FM) +5 kHz 
Frequency response (—6 dB) 400 to 2600 Hz. 
Microphone impedance 500 ohms to 50 kQ} 
Circuitry Triple conversion superheterodyne 
Frequency range 100 kHz to 30 MHz 
Intermediate frequency 1st: 45.05 MHz, 2nd: 8.83 MHz, 3rd: 455 kHz 
100 to 150 kHz Less than 2.5 nV 
. LSB, USB, CW, FSK 150 to 500 kHz Less than 1pV 
2 (at 10 dB S/N) 500 kHz to 1.6 MHz Less than 4ynV 
2 1.6 to 30 MHz Less than 0.25yV 
Sensitivity 100 to 150 kHz Less than 25 pV 
500 kHz to 1.6 MHz Less than 40 pV 
1.6 to 30 MHz Less than 2.5 pV 
FM (at 12 dB SINAD) 1.6 to 30 MHz Less than 0.7yV 
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The antenna to be used should first be checked with 
a dip meter to insure that it is designed for your oper- 
ating band, then the impedance matching should be 
checked with an SWR meter. (Fig. 10-3) 

The VSWR should preferably be less than 1.5:1 for 
stisfactory operation. For antenna adjustment refer to 
the antenna instruction manual. 


! Adjust length 


(4) Antenna matching 

In general, mobile antennas have a lower impedance 
than the 50-ohm coaxial cable used to feed them, 
resulting in a mismatch between the antenna and the 
coax. Such trouble can be eliminated by using an an- 
tenna tuner between the transceiver and the coaxial 
cable. 


One turn coil 
el 


© Matching circuit examples 


Bumper Antenna 
ground 
, Grid Dip meter 
OUTPUT Disconnect 
INPUT OUTPUT = jnpyti Coaxial cable 
L 


Fig. 10-3 Adjusting Antenna Resonance 


10-2.MOBIL OPERATION 


10-2-1. Installation 


Route battery and ANTENNA leads away from all high 
voltage secondary circuits to prevent ignition noise in- 
terference. 


Loading coil 


Antenna bracket must have 


To antenna terminal 
good metal to metal contact 


Antenna 


SESH fio Beas 


Ly 


Antenna bracket 


wee 


eer ttity 


Uy 
2 ial cable = 
SSS, Coaxial 62 
contact. \ aoe AI 


Bumper mounting Siar Kr 


bracket 


| 


Since an HF antenna is large and heavy, it must be installed to with- 
stand high wind stress. 


Pass coaxial cable 
through the drain hole. 


Example of (power cord) wiring Fig. 10-4 
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10. REFERENCE 


10-1. Antenna installation 


10-1-1. Fixed station 

For HF fixed-station operation, an antenna specifically 
designed for amateur operation is recommended. An- 
tenna types include wire antennas, verticals, rotary 
beams, and other antenna types. (Fig. 10-1) HF anten- 
nas are quite large and must be installed to withstand 
strong wind, heavy rain, etc. 

Any antenna used with the TS-440S should be of 
50-ohm impedance and should be connected using an 
appropriate coaxial cable such as RG-8/U. ; 
Impedance matching is important. Impedance mis- 
matching will result in a high VSWR and power loss, 
or can cause unwanted harmonic radiation and inter- 
ference (TVI, BCI). 

The impedance match can be checked with an SWR 
meter. Generally, satisfactory operation is assured 
when the VSWR (Voltage Standing Wave Ratio) is less 
inany (5:7, 

A rotary beam antenna is very effective for DX com- 
munication in the 14,21 and 28 MHz bands. (Fig. 10-2) 
If open wire or balanced type transmission line is used 
with the antenna, a suitable antenna tuner with balun 
is recommended between the transceiver and the feed 
line. Methods of construction and operating such 
tuners are described in detail in the ARRL Antenna 
Handbook, or similar publications. For operation on the 
160,75 and 40 meter bands, a simple dipole antenna, 
cut to resonance in the most used portion of the band, 
will perform satisfactorily. For operation on the 10,15 
and 20 meter bands, the efficiency of the station will 
be greatly increased if a good directional rotary anten- 
na is used. Remember that even the most sophisticat- 
ed transceiver is useless without a good antenna. 


Ground plane antenna 


Dipole antenna 


Fig. 10-1 


Fig. 10-2 


= 


10-1-2. Mobile 


(1) Antenna 

Use a sturdy mount for the mobile antenna since HF 
antennas are larger (and have more wind load) and are 
heavier than VHF antennas. A bumper mount is recom- 
mended for general use. The ground side of the mount 
must be well grounded to the car body, since the body 
itself functions as the ground plane for the mobile an- 
tenna. (Refer to Fig. 10-4) 


Notes: 

1. Some cars have plastic bumpers. For such cars, 
ground the antenna mount to the body. 

2. When tuning a newly installed antenna, use the fol- 
lowing procedure: ‘ 

e Turn the CAR control fully counter-clockwise for 
minimum transmit power. 

e With the transceiver in transmit mode. raise 
transmit power output slowly by rotaing the CAR 
control clockwise. The antenna should be adjust- 
ed with minimum power. 

e Transmitting with full power is recommended 
only after the antenna has been adjusted for a 
VSWR below 1.5:1. 


oO 


. Antenna installation is critical for successful mo- 
bile operation. For further information refer to THE 
RADIO AMATEUR’S HANDBOOK, RADIO HAND- 
BOOK, or other texts. 


(2) Coaxial cable connection 

When the antenna is mounted on the behicles bum- 
per, the coaxial cable from the antenna can be routed 
through a drain hole in the trunk. When the antenna 
is roof mounted pass the cable between the body and 
door. Leave a driploop at the lowest point in the cable 
before entry into the vechicle to prevent water from 
entering the car. 


(3) Adjustment 

Some mobile antennas are not designed at 50-ohm im- 
predance. In this case, impedance matching between 
the antenna and the coaxial cable (50Q) is required. 
This can be achieved by using an antenna matching 
device or coupler. 
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10-3. RADIO FREQUENCY ALLOCATION 


ist 2nd 3rd Ist 2nd 3rd 
Zone Zone Zone MH Zone Zone Zone 
10.100 a 


10.150 30 m amateur band 


Low frequency 25 
broadcast band : m 
RSs Sasa Senos broadcast band 


20m 
amateur band 


19m 


Medium frequency broadcast band 


:] broadcast band 


17m 
160 m ; amateur band 
amateur band 
15m 
amateur band 
13m 
broadcast band 
90m 12m 
/| broadcast band 24.990 amateur band 


eee) 80m 26.000) (S9-e|- ter oar 


amateur band 25.670 Ailicn 
broadcast band 


10m 
amateur band 


Ups m 
YY rosacas band 1st Zone: 
Europe and Africa (Soviet Russia, Turkey and Mongolia included) 
2nd Zone: 
South and North America 
3rd Zone: 


Weal : : ia T ' 
| broadcast band sia and Oceania (Soviet Russia, Turkey and Mongolia excluded) 


® In some countries, frequencies allocations do not accord with this 


40 m table. 


amateur band 
41m 
broadcast band : 
— —— Standard time frequency General broadcast band 


eee Se Be 31m V////) Tropical broadcast band HB Amateur band 


broadcast band 
10MHz 


[4] Other stations 


Radio Frequency Allocation 


Frequency distribution in the broadcast and amateur Notes: 

bands 1. Radio stations throughout the world are listed in the 
The general coverage receiver covers from 100 kHz WORLD RADIO TV HANDBOOK or similar pubil- 
to 30 MHz, to receive international broadcast and com- cations. 

munication services. 2. Antennas designed for ham band operation will 
As shown in the frequency allocation chart, above generally provide satisfactory reception for SW sta- 
figure, broadcast and amateur radio station frequen- tions near the ham bands. For antenna construc- 
cies are allocated in specific bands expressed in mega- tion details, see the ARRL ANTENNA HANDBOOK, 
hertz (MHz) or wavelength in meters (m). Also in the or similar publications. 


above figure the frequencies of ‘‘other stations’’ are 
assigned for fixed station business use, marine mobile, 
aviation mobile, land mobile, radio beacon stations, etc. 
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10-2-2. Noise reduction 

In motor vehicles, noise is generated by the ignition 
system. Other sources of noise include the wiper and 
heater motors. 

Although the transceiver is equipped with a noise 
blanker to minimize ignition noise, it is imperative that 
some preventive measures be taken to reduce the noise 
to the lowest possible level. 


(1) Antenna location selection 

Since ignition noise is generated by the vehicles en- 
gine, the antenna must be installed as far from the en- 
gine as possible. 


(2) Bonding 

The component parts of motor vehicles, such as the 
engine, transmission, muffler system, accelerator, etc., 
are coupled to one another at DC and low frequencies, 
but are isolated at high frequencies. By connecting 
these parts using heavy, braided ground straps, igni- 
tion noise can be reduced. This connection is called 
““bonding’”’. 


(3) Use ignition suppressor cable or suppressor spark 
plugs 

Noise can be reduced by using spark plugs with inter- 
nal resistors, or resistive suppressor ignition cable. 


10-2-3. Battery capacity 

The power system of a motor vehicle is comprised of 

a battery and an alternator (which generates power 

while the engine is running) to supply current to loads 

or to charge the battery. 

Since the transceiver draws high current during trans- 

mit, care should be exercised so the power system 

is not overloaded. When using the transciever, the fol- 

lowing points should be observed from the viewpont 

of battery maintenance: 

1. Turn the transceiver OFF when the lights, heater, 
wipers and other high-draw accessories are used. 

2. Avoid transceiver operation when the engine is not 
running. 

3. If necessary, use an ammeter and/or a voltmeter 
to check battery condition. 
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8-4. PLL UNIT (X50-2050-00) 
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8-5. RF UNIT (X44-1680-00) 
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8-6. CONTROL UNIT (X53-1450-00)/DISPLAY UNIT (X54-1870-00) (A/4) 
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2-2-3. Antenna 
Caution:; —£§$23@— — 
Protect your equipment—Use a LIGHTNING AR- 


RESTOR. 
oS EE Ee ee ee 


Any of the common antenna systems designed for use 
on the high frequency amateur bands may be used with 
the TS-440S provided the input impedance of the 
transmission line is not outside the capability of the Au- 
tomatic Antenna Tuner. The transmission line should 
be coaxial cable. An antenna system which shows a 
SWR (Standing Wave Ratio) of less than 1.5 : 1 when 
using 50 ohm coaxial transmission line, or a system 
that results in a transmission line input impedance that 
is essentially resistive, and between 20 and 150 ohms 
will take power from the transceiver through the AT 
unit. 


2-2-4. Key connection 

Your key should be connected as illustrated in the 
figure below. When using an electronic keyer, make 
sure that polarity is set for positive. Always use shield- 
ed line from the key to transceiver. 


Before connecting, check that the 


polarity is correct. The KEY jack 
provides +5.5V. Use shielded 


cable. 
KEY +5.5V To key 
ins 
©< 4 =E== 


GND 


Key connection 


oe a 


2-3. MOBILE 


Being compact in design, this transceiver is ideal for 
mobile operation. Satisfactory mobile operation is 
achieved through proper power and antenna connec- 
tion, and thoughtful transceiver installation and ad- 
justment. 


2-3-1. Mounting bracket installation 

Secure the TS-440S under the dashboard using an op- 
tional MB-430 mounting bracket. As an alternative, use 
strapping, making sure that the TS-440S will not slip 
out of place while operating the vehicle. 


Notes:. —— __"—- 

1. Do not install the TS-440S near the heater outlet. 

2. Allow sufficient space behind the TS-440S to en- 
sure proper ventilation. 


2-3-2. Power supply connection 

Cautions; —— ——__________ 

1. Turn POWER switch OFF before connecting/dis- 
connecting the power cable. 

2. Observe battery polarity. 


DC power cable 


Red and white + 
Black and gray — 


3. When charging your vehicle battery, or when jump- 
Starting a dead battery, ALWAYS disconnect the 
power cable from the back of the transceiver, or 
damage may result to the transceiver. 


Connect the TS-440S power cable to the battery ter- 
minals, with consideration to current requirements and 
noise prevention. The maximum current drawn by the 
TS-440S reaches between 18 and 20A when trans- 
mitting. Therefore, the cable should be made as short 
as possible, using the specified fuse. Also, confirm that 
the power system of the car (including the battery and 
generator or alternator) will handle the increased load 
of the TS-440S. 


Use fuse block battery acc- 
essory position. 20A mini- 


S) mum rating. 


As short as possible. TS-440S 
ry Re eececnaeoncaccanen seacas : 


) 


12V Battery 


terminal as possible. 


Fuse should be as close to the battery 


3. OPERATION 


3-1. OPERATING CONTROLS 
3-1-1. Front panel 


2S & 668 


(2) POWER switch 
Press to turn the power ON or OFF. 


(2) Meter 


During receive the meter is used as an S-meter. Dur- 
ing transmit the function of the meter is controlled by 
the Meter switch @9 , and provides either ALC level, 
PWR (power) or SWR readings. 


(8) MODE/KEY (Numeric Keypad) 


These keys are used to select the desired mode of oper- 
ation (USB, LSB, CW, AM, FM, AFSK). When program- 
ming a memory channel or directly entering a frequency 
these keys are used as a numeric keypad to enter the 
channel number or frequency. 


(4) Indicators 


AT TUNE: Lights when the AT TUNE switch is ON. 
Turns itself OFF when the antenna tuner 
has completed tuning. 


NOTCH: Lights when the NOTCH switch is ON. 

F.LOCK: Lights when the F.LOCK switch is ON. 

1 MHz: Lights when the 1 MHz step switch is ON. 

M.SCR: Lights when the M.IN switch is pressed. 
_When the memory scroll function is active 
you can review the contents of the 
memory channels without a break in the 
reception of the station you are listening 
to. 

ON AIR: Lights during transmit. 


HF TRANSCEIVER. 


ca —— 
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(5) Frequency display 

The operating frequency is displayed down to the 
nearest 100 Hz. Also displays the memory channel 
number, RIT/XIT frequency, and includes indicators for 
memory, VFO A/B, scan, split and RIT/XIT operations. 


(6) FUNCTION switches 


The switches included in this group are the RIT/XIT, 
T-F SET switch, and the VFO select switches. (See 
page 15.) 


(7) MIC gain control 


Microphone gain can he adjusted during USB, LSB, 
AFSK and AM operations. Gain is increased thru clock- 
wise rotation of this control. 


CAR (Carrier level) control 


This control sets the carrier level during CW, FM and 
AM operations. When transmitting in the CW mode, 
adjust so that the ALC meter pointer is within the ALC 
zone. 


(9) SQL (Squelch) control 


This function operates in all modes, FM, USB, LSB, 
CW, AFSK, and AM. ; 

This control is used to eliminate atmospheric noise, an 

receiver static noise during no signal periods. Slowly 
rotate the control clockwise to the point where the am- 
bient noise just disapears, and speaker shuts off. This 
point is known as the squelch threshold point. Now you 
will only hear output from the speaker when an incom- 
ming signal is present. For weak signal reception this 


control should be fully counterclockwise. 


22) 


Note: 
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(CT —)}—mz se Lock PROC NOTCH AGS eet 
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The squelch threshold position will vary from mode to 
mode, so you may have to readjust when you change 
modes. 


NOTCH control 


The NOTCH function is used to reduce or eliminate het- 
erodyne, or CW type signals. The NOTCH filter will not 
be effective against SSB, AM or FM type signals. To 
use the control, place the NOTCH switch ON and slow- 
ly rotate the NOTCH control to reduce the interference. 
Normally the notch point will occur between the 11:00 
and 1:00 o'clock position. 


Notes: 
4 


2. 


The NOTCH frequency can be varied within a range 
of approximately 400 to 2600 Hz. 

When an interfering signal such as a CW station 
appears, slowly rotate the NOTCH control. If you 
rotate the knob too quickly you may pass right over 
the notch point. Slow rotation will yield the best 
results. 


Interfering 
signal attenuated 
by NOTCH control 


Receive 


Receive : 
signal 


signal 


Interfering 
signal 


Audio output Audio output 
(NOTCH OFF) (NOTCH ON) 
NOTCH control 


ae OOS 


(1) IF SHIFT control 


Note: : 
The IF SHIFT control does not function in the AM or 
FM modes. 


The IF SHIFT control allows you to shift the IF pass- 
band of the receiver without changing the actual center 
frequency of the receiver. This control is useful when 
there is interference near your center frequency. As the 
accompanying illustration shows rotating this control 
may place the interfering signal outside the receiver 
passband, allowing for easier copy. The operation of 
this control in the USB, LSB, AFSK, and CW modes 
is detailed below. 


¢ USB mode 

Interference from lower frequencies can be reduced 
or eliminated by rotating the IF SHIFT control in the 
©® direction. This will cause the resulting audio fre- 
quencies to have a slightly treble response, i.e.low 
cut filter (low frequencies attenuated). Interference 
from higher frequencies can be reduced or eliminat- 
ed by rotating the IF SHIFT control inthe © direc- 
tion. This will cause the resulting audio frequencies 
to sound a little bassy, i.e.high cut filter (high fre- 
quencies attenuated). 


¢ LSB/AFSK mode 
Interference from lower frequencies can be reduced 
or eliminated by rotating the IF SHIFT control in the 
© direction. This will cause the resulting audio fre- 
quencies to sound a little bassy, just the opposite 
of the effect in the USB mode. Interference from 
higher frequencies can be reduced or eliminated by 


2-2-3. Antenna 


Caution: 
Protect your equipment—Use a LIGHTNING AR- 


RESTOR. 


Any of the common antenna systems designed for use 
on the high frequency amateur bands may be used with 
the TS-440S provided the input impedance of the 
transmission line is not outside the capability of the Au- 
tomatic Antenna Tuner. The transmission line should 
be coaxial cable. An antenna system which shows a 
SWR (Standing Wave Ratio) of less than 1.5: 1 when 
using 50 ohm coaxial transmission line, or a system 
that results in a transmission line input impedance that 
is essentially resistive, and between 20 and 150 ohms 
will take power from the transceiver through the AT 
unit. 


2-2-4. Key connection 

Your key should be connected as illustrated in the 
figure below. When using an electronic keyer, make 
sure that polarity is set for positive. Always use shield- 
ed line from the key to transceiver. 

a 

Before connecting, check that the | 


polarity is correct. The KEY jack 
provides +5.5V. Use shielded 


cable. 


Key connection 


2-3. MOBILE 


Being compact in design, this transceiver is ideal for 
mobile operation. Satisfactory mobile operation is 
achieved through proper power and antenna connec- 
tion, and thoughtful transceiver installation and ad- 
justment. 


2-3-1. Mounting bracket installation 

Secure the TS-440S under the dashboard using an op- 
tional MB-430 mounting bracket. As an alternative, use 
strapping, making sure that the TS-440S will not slip 
out of place while operating the vehicle. 


Notes:_ —2—_--___ 

1. Do not install the TS-440S near the heater outlet. 

2. Allow sufficient space behind the TS-440S to en- 
sure proper ventilation. 


2-3-2. Power supply connection 
Cautions: Oe 
1. Turn POWER switch OFF before connecting/dis- 


connecting the power cable. 
2. Observe battery polarity. 


DC power cable 


Red and white + 
Black and gray — 


3. When charging your vehicle battery, or when jump- 


starting a dead battery, ALWAYS disconnect the 
power cable from the back of the transceiver, or 
damage may result to the transceiver. 


Connect the TS-440S power cable to the battery ter- 
minals, with consideration to current requirements and 
noise prevention. The maximum current drawn by the 
TS-440S reaches between 18 and 20A when trans- 
mitting. Therefore, the cable should be made as short 
as possible, using the specified fuse. Also, confirm that 
the power system of the car (including the battery and 
generator or alternator) will handle the increased load 
of the TS-440S. 


U 


essory pq 
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12V Battery Use short heavy leads. \ 


terminal as possible. 


\ 


Fuse should be as close to the battery 


se fuse| 
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